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Abstract. This study aims to determine the effect of extraction time 
on the characteristics of mangium bark extract and its application to 

cotton textile coloring. This study used a completely randomized 
design (CRD) with 5 treatments and 3 replications, A (10 minutes 

extraction), B (20 minutes extraction), C (30 minutes extraction), D 

(40 minutes extraction) and E (50 minutes extraction). . The results 
showed that the difference in extraction time had a significant effect 

on the yield, moisture content, tannin content and color of the 

mangium bark extract. Extraction time of mangium bark for 40 

minutes is the optimum extraction time based on analysis of yield, 
tannin content and color of the extract. Yield analysis at extraction 

time of 40 minutes obtained the highest yield of 10.72% and tannin 

content of 15.67%. The cotton cloth that had been dyed with mangium 
bark extract changed color from yellow to red. The results of the color 

change test on cotton cloth that had been dyed with mangium bark 

extract showed that the results did not show very small to small 

changes when soaked in hot water and detergent. 
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1. Introduction 
Mangium tree (Acacia mangium) is a type of tree used in the pulp, paper, particle board, building 

materials, household appliances and plywood industries. According to [1-3], the use of mangium trees 
in the pulp industry will produce waste in the form of sawdust and bark. 
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Processing of mangium bark waste into various products can be done to increase its use value 

and selling value, as well as efforts to preserve the environment. Based on [4-6], it was found that 
mangium bark contains tannin compounds. Therefore, mangium bark can be used as a source of 

vegetable tannins in the industrial world. 
Tannins are complex polyphenolic compounds, have large molecular weights and are soluble 

in water [7-11]. One method that can be used to obtain tannin compounds contained in plants is 
extraction using polar solvents [12-16]. Solvent extraction can be done in several ways, one of which 

is using an ultrasonic bath [17-19]. The use of this tool can increase the yield with a shorter extraction 
time and lower extraction temperature. 

Rahman, H, et al, (2020), stated that the extraction time factor is quite important to consider in 
the tannin extraction process, because it will affect the quality of the extract. The longer the extraction 

time, the more the tannin compounds produced will increase until it reaches the optimum time [20-
23]. According to [24], have conducted research on the extraction of high soga bark as a natural textile 

dye using the reflux method at a temperature of 70oC for three minutes. 24343.14 ppm compared to 
extraction with 2 hours only resulted in tannin content of 17186.27 ppm.  

According to [25], textile dyes are all dyes that have the ability to dye textile fibers and are easily 
removed.One of the requirementsmaterials that can be used as textile dyesishave color-producing 

groups (chromophores), such as Azo (N=N), Nitrozo (NO), Nitro (NO2), anthraquinone (=O) and 
have affinity groups for textile fibers (ausochromes), such as amino (NH) and hydroxyl (OH). 

According to [26], tannins are composed of conjugated double bonds in polyphenols as chromophores 
and the presence of OH groups as ausochromes which can cause brown color in materials containing 
tannins, so that tannin extracts can be used as natural textile dyes. 

Natural dyes are dyes obtained from plants, animals or from mineral sources [27-30]. The use 
of natural dyes in the textile industry should be increased to reduce environmental damage as a result 

of the use of synthetic dyes [31-34]. Dyed calico textiles using natural dyes from mangium bark extract 
and produced calico textiles with a purplish-blue color range. Textile materials that can be colored 

with natural dyes are materials derived from natural fibers, for example cotton [35-36]. In addition, 
cotton fiber is very strong, heat resistant and can be found easily in the market. 

The purpose of this study was to determine the effect of extraction time on the characteristics of 
the tannin extract of mangium bark, to determine the optimum time of extraction of mangium bark 

using an ultrasonic bath and to determine the color and color resistance of cotton fabrics that have 
been dyed with natural dyes of mangium bark. 

 

2. Experimental Section 

2.1. Materials and Tools 
The basic material used in this research is mangium bark which has been powdered using a hammer 

mill. The mangium tree used is a tree that grows in the Education and Research forest of the 
Department of Biology, Andalas University. In this study, Acacia mangium trees aged over eight years 

with characteristics of rough, hard skin and brown to dark brown were used. The textile material used 
is toyoba cotton cloth purchased from a textile trader at Pasar Raya, Padang. The chemicals used 

included 96% ethanol, alum, distilled water, indigocarmin solution, 0.1N KMnO4 solution, gelatin 
solution, acid salt solution, and kaolin powder. 

The tools used in this research include ultrasonic bath, beaker, filter paper, container, sieve, 60 
mesh sieve, erlenmeyer, aluminum cup, desicator, oven, measuring cup, hot plate, UV-VIS 

spectrophotometer and Hunterlab ColorFlex EZ spectrophotometer. The experimental design used in 
this study was a completely randomized design (CRD) with 5 treatments and 3 replications. 

Observational data were analyzed by means of variance (ANNOVA) if significantly different then 
continued with Duncan's New Multiple Range Test (DNMRT) at 5% significance level.  
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2.2. Research Implementation 
The implementation of this research was carried out using five steps, starting with the bark preparation 

step, then the extraction of tannins from mangium bark, followed by the cotton fabric sample 
preparation, preparation of staining solution, finally the cotton fabric dyeing process. 

 
Figure 1. Flowchart of research implementation 

2.3 Observation 
Observation of raw material for mangium bark, including tannin content, moisture content and color. 

Observations on mangium bark extract, including yield, tannin content, water content and color analysis. 

Observations on the results of dyeing cotton fabrics, including the color of the fabric and analysis of 

differences in the color of the fabric after soaking in plain water, hot water and detergent. 

 
Figure 2. Flowchart of observation research  
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3. Results and Discussion 

3.1 Raw Material Analysis 
In this study, the raw material used was mangium bark powder. Observations on raw materials aim 

to determine the characteristics of the raw materials used. The results of the analysis of raw materials 
can be seen in Table 1. 

 

Table 1. Average value of mangium bark powder analysis 

Analysis Results (Mean±SD) 

Water content (%) 8.31 ± 0.11 

Tannin content (%) 10.80 ± 0.23 
Color (oHue) 83.88 ± 0.05 (Red Yellow) 

 

Based on the calculations, the average moisture content of mangium bark powder was 8.31%. 
The moisture content of the material will affect the effectiveness of the extraction. High water content 

will complicate the extraction process and require more solvents than materials with low water 
content. In addition, the moisture content of the material also affects the shelf life and resistance to 

fungal attack. Raw materials with high moisture content tend to have a relatively short shelf life.  
According to [35], in his research, obtained a moisture content of 12.67% of Acacia mangium bark 

powder which was dried in the sun. 
Tannin content is the amount of tannin contained in a material and is expressed as a percent. 

Based on the calculations, the tannin content of the mangium bark was 10.8%. The tannin content 
obtained was lower than the tannin content obtained which was 15%. However, the tannin content 

obtained was greater than the tannin content obtained which was 6.25% [37-38]. 
Tannin levels in plants are influenced by several factors, including differences in species, where 

they grow and the age of the plant. Differences in acacia plant species and where they grow will affect 

the tannin content of acacia plants. The older a plant, the lower the tannin content. In this study, 8-9 
years old Acacia mangium trees were used with characteristics of rough, hard skin and brown to dark 

brown in color [38-39]. 
States that color gives characteristics to various types of wood, but it is difficult to describe in 

words. Color can be expressed visually, but can also be measured technically. In this study, the color 
of the mangium bark powder was tested using the Hunterlab ColorFlex EZ Spectrophotometer. Based 

on the oHue calculation of the bark powder, a value of 83.88 was obtained which refers to the reddish 
yellow color. 

The reddish yellow color of the mangium bark is due to the presence of tannin compounds in 
the mangium bark. Which states that the bark of mangium acacia is brown which is influenced by the 

content of tannins. The brown color produced by tannins is caused by the content of phenolic 
compounds in tannins. One of the properties of materials containing tannins is that they darken when 

exposed to direct light or left in the open air. There has been no previous research on mangium bark 
color pigments other than tannins. 

 

3.2 Analysis of Mangium Bark Extract 

3.2.1 Analysis of Yield of Mangium Bark Extract 
The results of the analysis of the yield of mangium bark extract can be seen in Table 2. The yield was 

obtained from the calculation of the weight of the dry tannin extract divided by the amount of 
mangium bark powder used. Extraction of mangium bark powder for 40 minutes resulted in the 

highest yield of 10.72%. Based on table 2, it can be concluded that the increase in extraction time will 
significantly affect the yield until it reaches the optimum time. 
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Table 2. Average yield of mangium bark extract 

Treatment 
Yield(%) 

(Average ± SD) 

A (extraction time of mangium bark for 10 minutes) 6.64 ± 0.73 a 

B (extraction time of mangium bark for 20 minutes) 7.27 ± 0.21 a 
C (extraction time of mangium bark for 30 minutes) 8.48 ± 0.40 b 

E (extraction time of mangium bark for 50 minutes) 8.57 ± 0.52 b 

D (extraction time of mangium bark for 40 minutes) 10.72 ± 0.47 c 

KK = 6.05%  

Note: The numbers in the same column followed by lowercase letters are not the 

same, significantly different at the 5% level according to DNMRT 
 

In the extraction process, there is diffusion of solvent molecules (ethanol) into the pores of the 
mangium bark, resulting in contact between the ethanol molecules and the molecules in the cinnamon 

bark. The longer the extraction, the longer the contact time between the solvent molecules and the 
material molecules, so that the extract obtained will be more and more. However, after passing the 

optimum time, the addition of extraction time will not increase the yield because the extraction process 
has reached equilibrium and the solvent has experienced a saturation point [40-41]. 

The extraction yield obtained is a combination of tannin and non-tannin substances. Extraction 
of substances containing tannins will usually produce a mixture of heterogeneous substances such as 

pure tannins and non-tannins such as glucose and hydrocolloids. The use of temperature in the 
extraction will increase the reaction that occurs so that there is an increase in energy which can cause 

the decomposition of bioactive compounds and the dissolution of unwanted substances such as starch 
and sugar [42-43]. 

 

3.2.2 Analysis of Moisture Content of Mangium Bark Extract 
The results of the analysis of the moisture content of the mangium bark extract can be seen in Table 

3. The extract used in this study was a dry extract of mangium bark. Dry extract is a preparation that 
has a dry consistency and is easily crushed by hand. Dry extracts are obtained from drying and 
evaporation of materials which should have a water content of not more than 5%. Based on this, the 

water content of the extract obtained already meets the standard of water content contained in the dry 
extract. 

Table 3. Average value of water content of mangium bark extract 

Treatment Water content (%) 

 (Average ± SD) 

E (extraction time of mangium bark for 50 minutes) 1.11 ± 0.50 a 

D (extraction time of mangium bark for 40 minutes) 1.56 ± 0.51 a 

C (extraction time of mangium bark for 30 minutes) 2.44 ± 0.20 b 
B (extraction time of mangium bark for 20 minutes) 2.77 ± 0.18 b 

A (extraction time of mangium bark for 10 minutes) 3.10 ± 0.18 b 

KK = 16.07%  

Note: The numbers in the same column followed by lowercase letters are not the 

same, significantly different at the 5% level according to DNMRT 
Analysis of the water content of the extract showed that the longer the extraction time, the lower 

the water content of the material. The longer the extraction time, the water content contained in the 
material will evaporate. Evaporation of water can occur at all temperatures and does not require a 

boiling process. Thus, the extraction process carried out at a temperature of 55oC is able to evaporate 
water in the material, so the longer the extraction time, the more evaporation that occurs so that the 

water content of the extract becomes lower. 
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3.2.3 Analysis of Tannin Content of Mangium Bark Extract 
The results of the analysis of tannin levels of mangium bark extract can be seen in Table 4. The results 

of the analysis show that the extraction time affects the amount of tannins extracted. The longer the 
extraction time, the extracted tannin content increased until it reached the optimum time. In this study, 

the highest tannin content was obtained at the time of extraction for 40 minutes. Analysis of tannin 
levels was carried out quantitatively using a UV-VIS Spectrophotometer. The spectrophotometer was 

operated at a wavelength of 278.5 nm to see the absorbance. 
 

Table 4. Average tannin content of mangium bark extract 
Treatment Tannin Content (%) 

 (Average ± SD) 

A (extraction time of mangium bark for 10 minutes) 11.02 ± 0.01 a 

B (extraction time of mangium bark for 20 minutes) 13.00 ± 0.00 b 
C (extraction time of mangium bark for 30 minutes) 14.05 ± 0.03 c 

E (extraction time of mangium bark for 50 minutes) 14.33 ± 0.58 c 

D (extraction time of mangium bark for 40 minutes) 15.67 ± 0.50 d 

KK = 2.68%  

Note: The numbers in the same column followed by lowercase letters are not the 

same, significantly different at the 5% level according to DNMRT 
Extraction time that is too short will result in low tannin levels, while extraction time that is too 

long will cause damage to tannin compounds in mangium bark extract. Damaged tannins can 
decompose into pyrogallol, pyrocatechol and phloroglucinol compounds when extracted at too high 

a temperature. Therefore, the extraction temperature used must also be considered, because tannins 
cannot withstand temperatures that are too high, namely above 900C [44-45]. In addition, tannins can 

also be hydrolyzed into glucose and tannic acid. 
Tannins are a pigment that gives plants and animals their brown color. The conjugated double 

bonds in polyphenols as chromophores and the presence of OH groups as ausochromes in the tannin 
structure can cause brown color in materials containing tannins. The ability to produce brown color 
in tannins can be used as a source of natural dyes and can be used in natural textile dyes through an 

extraction process with polar solvents [26, 46]. 
 

3.2.4 Color Analysis of Mangium Bark Extract 
Color analysis of mangium bark extract was measured using Hunter Lab Color Flex EZ based on 
parameters L, a*, b*. The L notation shows the brightness with 0 (black) and 100 (white), the a* 

notation shows the red (positive) and green (negative) chromatic values, the b* notation indicates the 
yellow (positive) and blue (negative) chromatic values. Furthermore, the calculation of the oHue of 

the mangium bark extract was carried out. The results of the color analysis of the mangium bark 
extract can be seen in Table 5. 

 

Table 5. Average color value of mangium bark extract. 

Treatment 

 
L* a* b* 

oHue 

(Average ± SD) 

Color Range 

Area 

D (extraction time of mangium bark for 40 minutes) 18.81 1.97 0.53 57.25 ± 0.57 a Reddish yellow 

E (extraction time of mangium bark for 50 minutes) 18.87 1.83 0.59 57.53 ± 0.43 a Reddish yellow 

C (extraction time of mangium bark for 30 minutes) 18.93 1.80 0.69 57.56 ± 0.53 a Reddish yellow 

B (extraction time of mangium bark for 20 minutes) 19.19 1.58 0.47 58.22 ± 0.27 ab Reddish yellow 

A (extraction time of mangium bark for 10 minutes) 19.41 1.34 0.35 58.76 ± 0.12 b Reddish yellow 

KK = 0.99%      
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The results of analysis of variance showed that the difference in the extraction time of mangium 

bark had a statistically significant effect on the color of the mangium bark extract. At the L* value, it 
can be seen that the addition of extraction time resulted in a decrease in the brightness of the mangium 

bark extract. The longer the extraction time, the darker the color of the resulting extract. The decrease 
in the brightness of the extract is influenced by the pigments contained in the ingredients. 

The more pigment extracted, the darker and denser the color of the extract, so the brightness 
value decreased [47-48]. The high L* value is an indicator that the pigment has not been extracted 

completely. In addition, changes in brightness also indicate degradation due to exposure to 
temperature and light for a long time. 

The hue obtained ranged from 57.25 – 58.76, which means that the mangium bark extract is 
reddish yellow in color. This is caused by the content of tannins which have yellow to brownish 

pigments. Changes in oHue also reflect changes in tannin levels during the extraction process. The 
oHue value obtained shows that the longer the extraction time, the more red and darker the mangium 

bark extract will be. 
The dye produced by mangium bark is thought to be used as a natural textile dye. According to 

[25], one of the requirements for materials that can be used as textile dyes is to have a color-generating 
group (chromophores), such as Azo (N=N), Nitrozo (No), Nitro (NO2), anthraquinone (=O) and have 

anthraquinone (=O) groups, affinity for textile fibers (ausochromes), such as amino (NH) and 
hydroxyl (OH).  

Based on the above requirements, mangium bark tannins can be used as natural textile dyes 
because they are easily soluble in water, and have a chromophore group, namely C=0 and an 
ausochrome group, namely OH, which produces a brown to brownish color. 

 

3.3 Cotton Fabric Dyeing Analysis 

3.3.1 Cotton Fabric Color Analysis 
The results of the color analysis of cotton fabric after being colored with mangium bark extract can be 

seen in Table 6. 
 

Table 6. Analysis of cotton fabric color 

Sample L* a* b* oHue 
Area 

Color Range 

1A (mangium bark extraction time for 10 

minutes) 

44.09 5.58 7.98 24.64 Red 

1B (extraction time of mangium bark for 20 

minutes) 

43.69 5.88 8.06 22.08 Red 

1C (extraction time of mangium bark for 30 

minutes) 

43.47 5.95 8.17 20.66 Red 

1D (extraction time of mangium bark for 40 
minutes) 

38.71 6.27 8.66 12.20 Red 

1E (extraction time of mangium bark for 50 

minutes) 

43.21 5.88 8.2 20.70 Red 

Control (Cotton Unstained Mangium Bark) 80.08 0.04 0.02 90.04 Yellow 

Description: L* = Brightness, a* and b* = Chromaticity Coordinates, oHue = overall color 
 

The difference between cotton fabrics before and after being dyed with mangium bark extract can be 
seen in Table 7. 
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Table 7. Differences in color of cotton fabrics before and after dyeing with mangium bark 
extract with different extraction times (A=10 minutes, B=20 minutes, C=30 minutes, 

D=40 minutes, E=50 minutes). 

Sample Before Staining with Mangium Bark 

Extract 

After Coloring with Mangium Bark 

Extract 

1A   

1B   

1C   

1D   

1E   

Dyeing is the process of giving color using a dye which is a combination of organic substances, 

chromophore as a color carrier and ausochrome as a binder between color and fiber. Dyeing is one of 
the methods that can be used in textile dyeing. Dyeing is the process of giving color evenly to textile 

materials in the form of fibers, yarns and fabrics. The absorption of dye occurs due to an exothermic 
reaction and equilibrium. So in the event of immersion there are three important events, namely [49]: 

a. Migration, namely the dissolution of natural dyes and the movement of the dye solution to stick 
to the material. 

b. Adsorption, which is pushing the dye solution to the surface so that it is absorbed and sticks to 
the material. 

c. Diffusion, namely the binding of dye with fibers from the surface of the material into the 
material. 

Cotton fabric before dyeing has a yellow color range with an oHue value of 90.04. This is in line 
with [50-51], which also measured the oHue of cotton fabrics and obtained an oHue value of 99.12 

with a yellow color range. 
Based on color analysis, the color of cotton fabric that has been colored with mangium bark 

extract leads to a red color. This color change is influenced by the content of tannins as natural dyes 
along with alum mordant which can strengthen the color. The results of the oHue analysis of cotton 

fabrics show that the longer the extraction time, the darker the color of the resulting fabric. 
 The decreasing brightness level is caused by the increasing number of components of dye 

compounds (tannins) used. This is supported by the research of [52], that the high concentration of 
dye components in the extract causes the stability of the dye to increase so that the color will be more 
concentrated and dark. 
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3.3.2 Analysis of Color Differences in Cotton Fabrics after Soaking in Cold and Hot Water 
The results of the analysis of differences in the color of cotton fabric after soaking in cold water can be 

seen in Table 8. 
 

Table 8. Analysis of color differences in cotton fabrics after soaking in cold water 

Sample 
Before Test After testing 

∆𝑬E Change 
L* a* b* L* a* b* 

1A 44.09 5.58 7.98 44.08 5.58 7.98 0.01 Not visible 

1B 43.69 5.88 8.06 43.69 5.78 8.06 0.10 Not visible 

1C 43.47 5.95 8.17 43.46 5.92 8.13 0.05 Not visible 

1D 38.71 6.27 8.66 38.41 6.08 8.66 0.19 Not visible 
1E 43.21 5.88 8.20 43.21 5.88 8.13 0.07 Not visible 

Note: Description of Cloth Color Change Refers to Table 4.  

Changes in the color of cotton cloth after soaking in cold water can be seen in Table 9. 

Table 9. Changes in color of cotton fabrics before and after soaking in cold water (A=10 

minutes, B=20 minutes, C=30 minutes, D=40 minutes, E=50 minutes). 

Sample Before Soaking with Cold 

Water 

After Soaking with Cold Water 

1A 

  
1B 

  

1C 

  

1D 

  

1E 

  

Changes in value indicate the value of the color change. The higher the value, the greater the 
fastness, and the lower the value, the smaller the color fastness. The color change test of cotton cloth 

soaked in cold water has a value range between 0.01-0.19, the value is in the invisible category. Based 
on this, it can be stated that there is a strong bond between mangium bark dye and alum mordant. The 

mordanting process is able to increase the interaction between the dye and the cotton fiber through 
the formation of a complex that results in higher dye absorption and dye stability. This condition 

causes the least amount of dye to be released when soaked in cold water ∆𝐸∆𝐸∆𝐸E∆𝐸E. The results 
of the analysis of the color of cotton fabric after soaking in hot water can be seen in Table 10. 
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Table 10. Color analysis of cotton fabric after soaking in hot water. 

Sample 
Before Test After testing 

∆𝑬E Change 
L* a* b* L* a* b* 

1A 44.09 5.58 7.98 44.52 4.97 7.88 0.75 Very small 

1B 43.69 5.88 8.06 44.49 5.76 7.66 0.90 Very small 
1C 43.47 5.95 8.17 44.09 5.58 7.98 0.75 Very small 

1D 38.71 6.27 8.66 40.71 6.02 8.05 2.11 Small 

1E 43.21 5.88 8.20 44.89 5.58 7.98 1.72 Small 

 
Changes in the color of cotton cloth after soaking in hot water can be seen in Table 11 

Table 11. Changes in color of cotton fabric before and after soaking in hot water (A=10 
minutes, B=20 minutes, C=30 minutes, D=40 minutes, E=50 minutes) 

Sample Before Soaking with Hot Water After Soaking with Hot Water 

1A 

  

1B 

  
1C 

  

1D 

  

1E 

  

The color change of cotton fabric after soaking in hot water has a value range of 0.75-2.11 which 

can be categorized into very small to small changes. This is in accordance with the statement of [48], 
the bonds of dyes with natural fibers form complex compounds so that they are difficult to fade. This 

very small change is influenced by the mordanting compound, namely alum. The degree of hue of 
cotton fabrics after soaking in hot water has increased slightly so that the resulting red color is slightly 

fainter than the color of cotton fabrics before soaking in hot water. 
 

3.3.3 Color Analysis of Cotton Fabric after Soaking with Detergent 
The results of the color analysis of cotton fabric after soaking in detergent can be seen in Table 12. 

 

Table 12. Analysis of differences in color of cotton fabrics after soaking in detergent 

Sample 
Before Test After testing 

∆𝑬E Change 
L* a* b* L* a* b* 

1A 44.09 5.58 7.98 44.72 4.86 7.72 0.99 Very small 

1B 43.69 5.88 8.06 44.67 5.70 7.60 1.10 Small 
1C 43.47 5.95 8.17 43.90 5.61 7.52 0.85 Very small 

1D 38.71 6.27 8.66 40.80 5.12 7.78 2.54 Small 

1E 43.21 5.88 8.20 44.21 5.60 7.63 1.18 Small 
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Changes in the color of cotton cloth after soaking with detergent ranged from 0.99-2.54 which 

can be categorized into very small to small changes. According to [26], alum is a compound that has 
a stronger complex bond than tunjung so that the resulting complex compound is more stable. The 

more stable the complex, the more difficult the complex. The degree of hue of cotton cloth after 
soaking with detergent has increased slightly so that the resulting red color is slightly more muted than 

the color of cotton cloth before soaking in hot water. Changes in the color of cotton cloth after soaking 
in hot water can be seen in Table 13. 

Table 13. Changes in color of cotton fabrics before and after soaking in cold water (A=10 minutes, 
B=20 minutes, C=30 minutes, D=40 minutes, E=50 minutes). 

Sample Before Soaking With Hot 

Water 

After Soaking With Hot Water 

1A 

  

1B 

  

1C 

  

1D 

  

1E 

  

4. Conclusion 
Differences in the extraction time of mangium bark had a significant effect on the yield, moisture 
content, tannin content and color of the mangium bark extract. Extraction time of mangium bark for 

40 minutes is the optimum extraction time based on the analysis of yield, tannin content and color of 
the extract. Based on the yield analysis at the extraction time of 40 minutes, the highest yield was 

10.72% and the tannin content was 15.67%. The cotton cloth that has been dyed with mangium bark 
extract changes its color from yellow to red. The results of the color change test on cotton cloth that 

had been dyed with mangium bark extract showed no visible changes in color when immersed in cold 
water and very small to small changes when immersed in hot water and detergent. 

 

References 
[1] Yahya, R., Hasanuddin, U., Yuwana, B., Yansen, H., Suhartoyo, L. W., Endang, C. K., & 

Sirait, A. (2022). Improved Performance of a Modified Ysd-Unib Solar Dryer in Drying Waste 
Branches of Acacia Mangium Willd. and Falcataria Moluccana (Miq.) Barneby & Jw Grimes 

for Charcoal Production. Forestry  Ideas, vol. 28, No 1 (63): 205–214.  

[2] Arita, S., Hadiah, F., Amalia, R., Rosmalisa, E., & Andalia, W. (2019). Production of Glucose 

from Waste Bark Acacia Mangium Using Delifnification and Chemical Hydrolysis Process. In 
Journal of Physics: Conference Series (Vol. 1167, No. 1, p. 012052).  



340 
 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta 

Diana Sylvi, Ismed et al. 

[3] Amirta, R., Anwar, T., & Suwinarti, W. (2018, April). Trial production of fuel pellet from 

Acacia mangium bark waste biomass. In IOP conference series: earth and environmental science (Vol. 

144, No. 1, p. 012040).  

[4] Lestari, A. S. R. D., Hadi, Y. S., Hermawan, D., Santoso, A., & Pizzi, A. (2019). Physical and 
mechanical properties of glued–laminated lumber from fast-growing tree species using 

mahogany tannin adhesive. Wood and Fiber Science, 51(2), 1-12. 

[5] Yingprasert, W., Cherdchim, B., & Peaklin, S. (2021). Effects of Acacia mangium bark extracts 

on dimensional stability, termite resistance, and fungal decay resistance of rubberwood. Biomass 

Conversion and Biorefinery, 1-10. 

[6] Sette Jr, C. R., de Souza, B. R., Coneglian, A., de Moraes, M. D. A., & Barboza, F. S. (2020). 

The presence of bark in Acacia mangium wood improves its energetic potential. Floresta, 51(1), 

054-060. 

[7] Rodriguez, G., & Reed, J. D. (2020). Analysis of Proanthocyanidins and Related Polyphenolic 
Compounds in Nutritional Ecology. In Handbook of Plant and Fungal Toxicants (pp. 77-86).  

[8] Bhanu, P. A., Mohan Krishna Reddy, M., Sadhana Reddy, N., & Kesava Rao, B. (2020). 
Isolation and Characterization of Pharmacologically Active Tannins from Stem Bark of 

Syzygium samarangense. In Medicinal Plants: Biodiversity, Sustainable Utilization and Conservation 

(pp. 549-561).  

[9] Xia, Y., Sun, X., Han, J., Cheng, F., & He, W. (2021). Complexation of tannic acid with 
polyoxypropylene diamine in water and application for the preparation of hierarchically 

structured functional surfaces. Colloids and Surfaces A: Physicochemical and Engineering Aspects, 627, 

127201. 
[10] Popa, M., Constantin, C. B., Ochiuz, L., Desbrieres, J., & Peptu, C. A. (2018). Controlling the 

release kinetics of calcein loaded liposomes from chitosan/tannic acid and chitosan/poly (vinyl 

alcohol)/tannic acid hydrogels. Cellul. Chem. Technol, 52, 353-370. 

[11] Sepperer, T., Hernandez-Ramos, F., Labidi, J., Oostingh, G. J., Bogner, B., Petutschnigg, A., 
& Tondi, G. (2019). Purification of industrial tannin extract through simple solid-liquid 

extractions. Industrial Crops and Products, 139, 111502. 

[12] Pohan, D. J., & Rahmawati, F. (2022). The effect of mangosteen pericarp (Garcinia mangostana 

Linn) extract on inhibits the growth of bacteria Escherichia Coli ATCC 25922 and bacteria 
Staphylococcus Aureus ATCC 25923. International Journal of Research in Pharmacy and 

Pharmaceutical Sciences, 7(2), 29-38. 

[13] Samudin, M. I. Z., Aziz, M. Y. A., & Nurhayati, Y. (2022). Total Phenolic Content and 

Antioxidant Activity of Passiflora edulis Extract. Journal of Agrobiotechnology, 13(2), 1-9. 

[14] Yusof, N. A., & Mahmood, A. (2021). Proximate composition of dried powder of Passiflora 

foetida leaves and fruits and its phytochemical content of crude aqueous and ethanol extract. 
Universiti Malaysia Terengganu Journal of Undergraduate Research, 3(4), 99-108. 

[15] Rahman, F., Easmin, S., Zaman, S., Haq, H., Ansary, R. H., Sharma, S. C. D., ... & Perumal, 

V. (2021). Antioxidant Screening of Various Solvent Extracts of Cuminum cyminum Cultivated 
in Bangladesh. Science, 9(2), 54-61. 

[16] Santoso, B., Anggraini, N., Yuliati, K., & Pangawikan, A. D. (2022). Phenol Compound 
Content and Antibacterial Activity Of Gaharu Leaf Extract Products (Aquilaria malaccensis). 

Bioscience Journal, 38(e38009), 1981-3163. 

[17] Wang, X., Wu, Y., Li, J., Wang, A., Li, G., Ren, X., & Yin, W. (2020). Ultrasound-assisted 

deep eutectic solvent extraction of echinacoside and oleuropein from Syringa pubescens Turcz. 
Industrial crops and products, 151, 112442. 

[18] Ojha, K. S., Aznar, R., O'Donnell, C., & Tiwari, B. K. (2020). Ultrasound technology for the 
extraction of biologically active molecules from plant, animal and marine sources. TrAC Trends 

in Analytical Chemistry, 122, 115663. 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta


341 
 

 

  Characteristics of Mangium (Acacia mangium) Bark Extract with Some Extraction Time  

and Its Application to Cotton Fabric Dyeing 

ISSN : 1411 3724 Eksakta : Berkala Ilmiah Bidang MIPA 

[19] Lim, S. F., Hamdan, A., David Chua, S. N., & Lim, B. H. (2021). Comparison and optimization 

of conventional and ultrasound‐assisted solvent extraction for synthetization of lemongrass 

(Cymbopogon)‐infused cooking oil. Food science & nutrition, 9(5), 2722-2732. 

[20] Handayani, P. A., Chafidz, A., Ramadani, N. S., & Kartika, D. (2019). Microwave assisted 
extraction (MAE) process of tannin from mangrove propagules waste as natural dye for coloring 

Batik tulis. In Key Engineering Materials (Vol. 805, pp. 128-133). Trans Tech Publications Ltd. 

[21] Niawanti, H., Yani, F., Herman, M. M., & Rafliansyah, H. (2022, October). Effect of extraction 

time and solid-liquid ratio on tannin extraction from guava (Psidium guajava) leaves. In AIP 

Conference Proceedings (Vol. 2668, No. 1, p. 030002). AIP Publishing LLC. 

[22] Reis, S. F., Lopes, P., Roseira, I., Cabral, M., Mateus, N., & Freitas, V. (2019). Recovery of 

added value compounds from cork industry by-products. Industrial Crops and Products, 140, 

111599. 

[23] Uslu, N. (2022). The influence of decoction and infusion methods and times on antioxidant 
activity, caffeine content and phenolic compounds of coffee brews. European Food Research and 

Technology, 1-10. 

[24] Handayani, PA, and Maulana, I. (2013). Natural Batik Dyes from Soga High Skin (Ceriops 

tagal) With Extraction Method. Journal of Renewable Natural Materials Vol.2, No.2. Pages: 1-6. 

[25] Widihastuti. (2014). Theory of Natural Dyes. UNY Press. Yogyakarta 

[26] Holle, E., Yabansabara, YR, and Risal, Y. (2018). Extraction and Characterization of Tannins 
from Forest Betel Nut (Pinanga khulli) as Textile Dyes. Journal of Chemistry: Vol.2, No.1. Pages 

15-21. 
[27] AlAshkar, A., & Hassabo, A. G. (2021). Recent use of natural animal dyes in various field. 

Journal of Textiles, Coloration and Polymer Science, 18(2), 191-210. 

[28] Affat, S. S. (2021). Classifications, advantages, disadvantages, toxicity effects of natural and 

synthetic dyes: A review. University of Thi-Qar Journal of Science, 8(1), 130-135. 

[29] Ragab, M. M., & Hassabo, A. G. (2021). Various uses of natural plants extracts for 

functionalization textile based materials. Journal of Textiles, Coloration and Polymer Science. 

[30] Murani, V., Kumar Joshi, D., Sharma, K. R., & Dave, M. A. (2020). A Brief Review On: 
Extraction of Natural Dyes from Barks of Mangrove & Walnut Tree and their Applications. Int. 

J. Sci. Res, 9(11), 669-673. 

[31] Mia, R., Selim, M., Shamim, A. M., Chowdhury, M., Sultana, S., Armin, M., ... & Naznin, H. 

(2019). Review on various types of pollution problem in textile dyeing & printing industries of 
Bangladesh and recommandation for mitigation. Journal of Textile Engineering & Fashion 

Technology, 5(4), 220-226. 

[32] Venil, C. K., Velmurugan, P., Dufossé, L., Renuka Devi, P., & Veera Ravi, A. (2020). Fungal 

pigments: Potential coloring compounds for wide ranging applications in textile dyeing. Journal 

of fungi, 6(2), 68. 

[33] Slama, H. B., Chenari Bouket, A., Pourhassan, Z., Alenezi, F. N., Silini, A., Cherif-Silini, H., 

... & Belbahri, L. (2021). Diversity of synthetic dyes from textile industries, discharge impacts 
and treatment methods. Applied Sciences, 11(14), 6255. 

[34] Ardila-Leal, L. D., Poutou-Piñales, R. A., Pedroza-Rodríguez, A. M., & Quevedo-Hidalgo, B. 
E. (2021). A brief history of colour, the environmental impact of synthetic dyes and removal by 

using laccases. Molecules, 26(13), 3813. 

[35] Mainita, F. (2019). The Effect of Different Concentrations of Tunjung Mordane in Mangium 

Bark Tannin Solution on Color in Blacu Textile Dyeing. [Essay]. Padang: Faculty of 
Agricultural Technology. Andalas University. 31 p. 



342 
 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta 

Diana Sylvi, Ismed et al. 

[36] Nurmaini, A. (2019). Differences in Dyeing Results Using Natural Dyestuffs for Young 

Coconut Coir Extract and Old Coconut Coir Extract on Cotton with Coconut Water Mordant. 
Selective Capita Journal: Vol 2, No. 09. Pages: 149-164. 

[37] Iriany., Pandiangan, F., Eka, C. (2017). Extraction of Tannins from Acacia Bark Using 
Microwave: Effect of Microwave Power, Extraction Time and Type of Solvent. USU's Journal 

of Chemical Engineering: Vol.6, No.3.Hal:52-56. 

[38] Mutiar, S and Emriadi. (2018). Preliminary Study of Tannins from the Bark of Acacia 
auriculiformis A. Cunn. ex-benth. From Industrial Plantation Forests Ffor Tanners. Leather, 

Rubber and Plastic Magazine, 34(2) : 41-48. 

[39] Prayitno, FY. (1982). Effect of Age on Tannin Content in Trees. Duta Jungle, 8(55) : 43-44 

[40] Ariyani, F., Setiawan, LE, and Soetaredjo, FE. (2008). Extraction of Essential Oils from 
Lemongrass Plants Using Methanol, Acetone and N-Hexane as Solvents. Widya Teknik, 7(22): 

124-133. 
[41] Hassan, H. M., Aboel-Ainin, M. A., Ali, S. K., & Darwish, A. G. G. (2021). Antioxidant and 

Antimicrobial activities of MEOH Extract of Lemongrass (Cymbopogon citratus). Journal of 

Agricultural Chemistry and Biotechnology, 12(2), 25-28. 

[42] Yusro, F. (2013). Levels of Active Tannins in Jengkol Bark Extract (Pithecolobium jiringa jack) 

and Its Reactivity to Formaldehyde. Journal 9 (1) : 21-26. 

[43] Rahmayanti, M., Syakina, A. N., Fatimah, I., & Sulistyaningsih, T. (2022). Green synthesis of 

magnetite nanoparticles using peel extract of jengkol (Archidendron pauciflorum) for methylene 
blue adsorption from aqueous media. Chemical Physics Letters, 803, 139834. 

[44] Oematan, ZZB. (2015). Effect of Differences in Temperature and Extraction Time on Tannin 
Content in Cashew (Anacardium occidentale L) Leaf Extract. University of Surabaya Student 

Scientific Journal, 4(2): 12-17. 

[45] Arina, M. I., & Harisun, Y. (2019). Effect of extraction temperatures on tannin content and 
antioxidant activity of Quercus infectoria (Manjakani). Biocatalysis and Agricultural Biotechnology, 

19, 101104. 

[46] Raji, P., Samrot, A. V., Bhavya, K. S., Sharan, M., Priya, S., & Paulraj, P. (2019). Greener 

approach for leather tanning using less chrome with plant tannins and tannins mediated 
nanoparticles. Journal of Cluster Science, 30(6), 1533-1543. 

[47] Manasika, A and Widjanarko, SB. (2015). Extraction of Kabocha Pumpkin Carotenoid 
Pigments Using Ultrasonic Method (Study of Ingredients, Solvent Ratio, and Extraction Time). 

Journal of Food and Agroindustry, 3(3): 928-938. 

[48] Adadi, P., Barakova, N. V., & Krivoshapkina, E. F. (2018). Selected methods of extracting 
carotenoids, characterization, and health concerns: A review. Journal of agricultural and food 

chemistry, 66(24), 5925-5947. 

[49] Aljerf, L. (2018). High-efficiency extraction of bromocresol purple dye and heavy metals as 

chromium from industrial effluent by adsorption onto a modified surface of zeolite: kinetics and 
equilibrium study. Journal of Environmental Management, 225, 120-132. 

[50] Purwanto. (2018). Color Difference Test Results of Natural Materials As An Alternative To 
Coloring On Batik Fabrics. Journal of Itenas Rekarupa, 1(5) : 57. 

[51] Syamwil, R., Nurrohmah, S., & Zulfa, P. Z. (2021, August). Fabric Coloring using Cuscuta as 
A Form of Environmental Sustainability. In IOP Conference Series: Earth and Environmental Science 

(Vol. 810, No. 1, p. 012056). IOP Publishing. 
[52] Putri, ARW and Nisa, FC. (2015). Extraction of Anthocyanins from The Sorted Red Rose With 

Microwave Assisted Extraction. Journal of Food and Agroindustry, 3(2): 701-712 

 

http://www.eksakta.ppj.unp.ac.id/index.php/eksakta

