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 Free radicals are highly reactive compounds in the body that can 
cause degenerative diseases. One mechanism that can counteract 
free radicals is antioxidants. Natural antioxidants can be obtained 
from traditional drinks made from plants that contain active 
antioxidant compounds such as black turmeric (Curcuma caesia 
Roxb.) from the Zingiberaceae family. This study aims to determine 
the antioxidant activity of black turmeric extract. Before testing the 
antioxidant activity, qualitative and quantitative analysis were 
carried out. Qualitative analysis was carried out by phytochemical 
screening. The antioxidant activity of black turmeric extract was 
tested using the DPPH method. This test begins with the 
manufacture of extracts and preparation of test samples, then 
measurement of free radical scavenging activity using a UV-Vis 
spectrophotometer is carried out. Based on the results of the 
percentage measurement, the linear regression equation for the 
ethanol extract was obtained, namely y = 0.1526x + 0.9105 and the 
value of R2 = 0.9965, and for the methanol extract, namely y = 
0.2376x + 1.6809 and the value of R2 = 0.996. According to the linear 
regression equation, black turmeric extract has antioxidant activity, 
which is categorized as a very weak antioxidant with an IC50 of 
321,687 ppm for ethanol extract and 203, 363 ppm for methanol 
extract. 
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INTRODUCTION  
Natural products have been used for a long time to treat and relieve the symptoms of different 
diseases once they are sources of bioactive compounds (Juliana Isis Araújo Pereira, 2022). Today 
most people are not aware of the existence of free radicals that are harmful to the human body. 
Environmental factors such as pollution, excessive Ultraviolet (UV) light intensity, temperature, 
chemicals and nutritional deficiencies can cause the human body to be exposed to free radicals. 
Free radicals are compounds that have unpaired electrons. Free radicals can cause various diseases 
such as cancer, diabetes, cardiovascular disease, and other generative diseases (Das S, Mondal P, 
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2013), (Akar Z, Küçük M, 2017). One mechanism that can counteract or reduce free radicals is 
antioxidants (Atasoy, N., & Yücel, 2021). Antioxidants are substances that can prevent or slow 
damage to living cells caused by free radicals, which are unstable molecules the body produces as 
a reaction to environmental and other pressures (Shalaby, 2019). Antioxidants based on the source 
are classified into two, namely natural antioxidants and synthetic antioxidants (Flieger J, Flieger W, 
Baj J, 2021). Natural antioxidants are the result of the extraction of natural ingredients, while 
synthetic antioxidants are antioxidants obtained from chemical reactions (Lourenço SC, Moldão-
Martins M, 2019), (Setiawan, Vendra, 2021), (Jelita Rahma Hidayati, Ervia Yudiati., 2019). 
Currently, the use of synthetic antioxidants is starting to be limited due to their negative impact on 
health, so it is necessary to use safer alternatives of antioxidants derived from natural or herbal 
ingredients (Das S, Mondal P, 2013). Indonesia is a tropical country that has abundant biodiversity 
(Kristina von Rintelen, Evy Arida, 2017). This abundant biological potential needs to be explored 
and utilized for the health and welfare of the Indonesian people. The World Health Organization 
(WHO) states that about 80% of the world's population uses traditional medicines derived from 
plants for both prevention and treatment (Verma, R.K., G. Mishra, P. Singh, K.K. Jha, 2011a). Based 
on empirical data, it has been proven that traditional medicine using natural ingredients is very 
safe and effective to improve the health of many people and is preventive (preventive) and healing 
(curative) (Tilaar, Martha dan Widjaja, 2014). 

One plant that has the potential as a natural antioxidant is black turmeric (Curcuma caesia 
Roxb.). Black turmeric (Curcuma caesia Roxb.) has potential as a medicinal plant because it 
contains bioactive compounds such as flavonoids, phenols and alkaloids (Fong, 2012). Curcuma 
caesia Roxb. (black turmeric) is a perennial, underutilized, medicinal herb, which belongs to the 
family Zingiberacea and endangered to South east Asia (Angana Borah, Manabi Paw, 
2019).  Curcuma caesia Roxb (C. caesia, Zingiberacea) is a perennial herb with bluish black rhizomes 
commonly known as black turmeric and are traditionally used in treatment of various ailments 
and metabolic disorders like leukoderma, asthma, tumours, piles, bronchitis, etc (Mamta Yadav, 
2019).In various studies, it is known that some secondary metabolites of plants are able to act as 
antioxidants. According to research by Zuraidah (Zuraidah, Sulistiyani, 2015), flavonoids are a 
group of secondary metabolites produced by plants which are included in the large group of 
polyphenols. Flavonoids have the ability to scavenge free radicals and inhibit lipid oxidation. 
Flavonoids and phenols have a linear contribution to antioxidant activity, so the higher the levels, 
the better the antioxidants. There are many methods for determining free radical activity, one of 
the methods commonly used is in vitro using the DPPH (2,2-diphenyl-1-picrylhydrazil) method. 
The parameter used is IC50, which is the sample concentration that can cause the absorbance of 
DPPH to decrease by half which is calculated based on the linear regression equation (Melannisa, 
Rosita. Muhammad Da’I, 2011). Based on the above explanation, related to the phytochemical 
content of black turmeric (Curcuma caesia Roxb.) it is necessary to conduct research on the 
antioxidant activity of black turmeric extract (Curcuma caesia. Roxb.) with ethanol and methanol 
as solvents. 

 

RESEARCH METHOD 

Making black turmeric extract, black turmeric extract was prepared using the maceration method. 
Each black turmeric powder was weighed as much as 50 g, dissolved in 250 ml of 80% ethanol 
solvent, and put in an Erlenmeyer 500 ml of a mixture of black turmeric powder with solvent then 
shaken 2 times for 5 minutes and macerated for 2 x 24 hours. The solution was filtered using 
whatman paper no. 42. The filtrate obtained was then evaporated using a rotary vacuum 
evaporator with the aim of evaporating the solvent mixed with the material during the extraction 
process. 
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Preparation of 0.1 mM. DPPH test solution, 2,2-diphenyl-1-picrylhydrazyl (DPPH) (BM 
394.32 g/mol) powder was weighed as much as 0.0039 g, then dissolved slightly with methanol p.a 
then put into a 100 ml volumetric flask, then the volume was made up to the mark with methanol 
p.a then homogenized. Determination of the maximum wavelength of 0.1 mM . DPPH, pipette 2 
mL of 0.1 mM DPPH solution, put in a 10 mL volumetric flask, added with methanol p.a to the 
mark, then homogenized and allowed to stand for 30 minutes at room temperature. The absorption 
was measured at a wavelength of 400-800 nm by using a UV-Vis spectrophotometer. Preparation of 
gallic acid standard solution, weighed as much as 0.01 grams of gallic acid p.a then put into a 100 
ml volumetric flask. Add methanol p.a into the volumetric flask up to the mark and then 
homogenized to obtain a 100 ppm ascorbic acid solution. Furthermore, from the stock solution of 
100 ppm, a concentration variation of 0 was made; 0.4; 0.8; 1,2; 1.6 and 2.0 ppm as much as 25 ml. 
then 0.5 ml of each concentration was pipetted and then put into a measuring flask and added with 
3.5 ml of 0.1 mM DPPH solution. The mixture was then incubated for 30 minutes in a place 
protected from light. Each concentration was then measured its absorption at the maximum 
wavelength using a UV-vis spectrophotometer 

Preparation of black turmeric extract solution, weighed 0.01 grams of the sample and then 
extracted using 10 ml of methanol p.a, the solution was then homogenized and centrifuged for 15 
minutes with a rotation of 3000 rpm. The solution obtained was then filtered and the filtrate was 
added to a methanol solution to a volume of 10 ml to obtain a sample solution of 1 mg/ml. 0.5 ml 
of the solution was pipetted and then put into a reaction tube. 3.5 ml of 0.1 Mm DPPH solution was 
added and then incubated for 30 minutes in a place protected from light. Measure the absorption at 
the maximum wavelength using a spectrophotometer. The inhibitory percentage values were 
calculated by comparing the absorbance values of the control and test samples (Sudarshana Borah 
& Sharma, 2020).  

Calculation of antioxidant capacity, from the measurement results of the standard gallic acid 
absorption and the sample, the antioxidant capacity was calculated. Before calculating the 
antioxidant capacity, the concentration of the sample was determined based on the equation of the 
line obtained from the vitamin-c standard. Furthermore, after obtaining the concentration, the 
antioxidant capacity of each sample was measured. Calculation of antioxidant capacity is carried 
out with the following formula : 

 

 imm  sio  
 o t o  a so  a      t st sam    a so  a    

 o t o  a so  a   
  100  

 
Information: 
Control absorbance = absorbance of control solution at maximum wavelength 
Sample absorbance = absorbance of the test solution at maximum wavelength 
From the percentage value of attenuation at each concentration, then a regression curve is made, so 
that the equation y = bx + a will be obtained and the IC50 value will be obtained by linear 
regression calculations where the extract concentration (ppm) is the abscissa (x axis) and the 
percentage damping value is as ordinate (y axis). The IC50 value is obtained from the calculation of 
the 50% damping percent. 

 
 

RESULTS AND DISCUSSIONS 
Indonesia is a tropical country that has abundant biodiversity. This abundant biological potential 
needs to be explored and utilized for the health and welfare of the Indonesian people. Based on 
empirical data, it has been proven that traditional medicine using natural ingredients is very safe 
and effective in improving the health standards of many people and is both preventive and 
curative (Tilaar 2014). One of the plants that has the potential as an antioxidant is the rhizome of 
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black turmeric (Curcuma caesia Roxb.) which comes from the Zingiberaceae family. Black turmeric 
(Curcuma caesia Roxb.) has potential as a medicinal plant because it contains bioactive compounds 
such as flavonoids, phenols and alkaloids which can fight free radicals such as DPPH (Fong 2012), 
(Pakkirisamy M, Kalakandan SK, 2017). Curcuma caesia have got wide range of attention on 
various antipyretic, analgesic, antimutagenic, neuropharmacological, antibacterial and antifungal 
pharmacological activities. It is well known for its peculiar characteristics other than yellow 
turmeric. With the increasing trend on natural products in modern phytomedicines, the 
antioxidant and cytotoxic activities of Curcuma caesia Roxb. rhizome fractions were evaluated 
(Munawaroh & Handayani, 2010)(Mina K.C, 2021). Testing the antioxidant activity of black 
turmeric ethanol extract was carried out using the UV-Vis spectrophotometer method (Munteanu, 
I.G.; Apetrei, 2021). The absorbance value of DPPH at each concentration of the test solution can be 
seen in table 4.1. 

 
Table 1 Absorbance of DPPH on the concentration of black turmeric ethanol extract 

Concentration Abs IC (%) Linier Regression Equation IC50 (ppm) 
mg/L       

0 0,727 0  
 

0.1526x + 0.9105 
R² = 0.9965 

 
 

321,687 
 

50 0,658 9,491 
100 0,606 16,644 
150 0,552 24,072 
200 0,507 30,261 

 
Picture. 1 Linear regression equation curve of black turmeric ethanol extract 

 
 Table 2 Absorbance of DPPH on the concentration of black turmeric methanol extract 

Concentration Abs IC (%) Linier Regression Equation IC50 (ppm) 
mg/L       

0 0,689 0  
 

y = 0.2376x +1.6809 
R² = 0.996 

 

 
 

203,363 
 

50 0,587 14,804 
100 0,513 25,544 
150 0,421 38,897 
200 0,348 49,492 
240 0,295 57,184 

y = 0,1526x + 0,9105 
R² = 0,9965 
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Picture. 2 Linear regression equation curve of black turmeric methanol extract 
 

 The antioxidant activity of black turmeric extract was tested using the DPPH method as 
measured by a UV-Vis spectrophotometer. The DPPH method was used in this study because it is 
one of the methods for determining the antioxidant activity of free radical scavengers that is 
simple, fast, easy and sensitive and only requires a small sample to evaluate the antioxidant 
activity of certain compounds or plant extracts, so it is widely used to test the ability of compounds 
that contain compounds. acts as an electron donor (M  a  isa, Rosita. Muhammad Da’I, 2011). 
Furthermore, for testing the antioxidant activity, the concentration of the extract was made, namely 
0.0; 237.6 ; 475.2 ; 712.8 ; and 950.4 ppm. The purpose of making variations in the concentration of 
this test solution is to determine a calibration curve with a graded concentration by connecting the 
concentration of the test solution with its absorption, so that a linear regression equation will be 
obtained to calculate the concentration value of the extract which is able to inhibit the oxidation 
process by 50% (IC50) (Tutik, 2015)(Tutik, 2015). 

Testing of antioxidant activity begins with measuring the wavelength of the standard 
solution of DPPH whose absorption spectrum is observed at a wavelength of 450-550 nm using a 
UV-vis spectrophotometer. The maximum wavelength of the standard solution obtained is 517 nm, 
where at that wavelength DPPH provides a strong absorption and changes in absorbance occur for 
each unit of the largest concentration. 

 Measurement of the antioxidant activity of the black turmeric extract test solution against 
DPPH free radicals was carried out by looking at the absorbance value of each concentration at a 
wavelength of 517 nm. Based on the measurement results, the results showed that there was a 
change in absorbance at each concentration, where the higher the concentration, the lower the 
absorbance value and vice versa, the smaller concentration had a larger absorbance value. 
Furthermore, the calculation of the percentage of attenuation is carried out which shows the results 
that the larger concentration of the test sample solution has a greater ability to reduce free radicals 
than the smaller concentration of the test sample. Then from the percentage of attenuation, a curve 
of the relationship between the concentration of the test solution and the percentage of attenuation 
was made. So that the linear regression equation is obtained, namely y = 0.0628x + 2.3596, with R2 
= 0.9911. Where y in this equation is the absorbance, while x is the concentration of the sample 
solution being tested, the x value obtained is the amount of concentration needed to be able to 
reduce 50% of DPPH radical activity. 

From the results of standard measurements of gallic acid obtained a linear regression 
equation y = -0.1598x + 0.5055 with a correlation coefficient value (r2) = 0.9941. The standard 
standard curve for gallic acid can be seen in Figure 3. 
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  Figure 3. Standard Gallic Acid Standard Linear Regression Curve 

 
The results of the regression curve obtained indicate a close relationship between the 

concentration of attenuation. Based on the literature, the accepted work area can be seen visually 
through the absorbance versus concentration curve of several standard concentrations with R 
values still showing values above 0.9. Based on the linear regression curve between the 
concentration of the test sample solution and the percentage of attenuation, the R2 value is 0.9911, 
so it can be seen that the value of R = 0.957 which is close to +1 (positive value) illustrates that with 
increasing concentration of the test sample, the greater the antioxidant activity (Tutik, 2015) 

 Furthermore, to get the IC50 value, namely the concentration of the test solution capable of 
inhibiting the oxidation process by 50%, calculations were carried out from the linear regression 
equation. The IC50 value was obtained after replacing y = 50. The IC50 value obtained showed 
activity as an antioxidant. Based on the literature, the smaller the IC50 value, the higher the 
antioxidant activity. Specifically, a compound is said to be a very strong antioxidant if the IC50 
value is less than 50 ppm, strong for IC50 is 50-100 ppm, moderate if IC50 is 100-150 ppm, and 
weak if IC50 is 151-200 ppm (Verma, R.K., G. Mishra, P. Singh, K.K. Jha, 2011b), . From the 
calculation results of the IC50 value of black turmeric ethanol extract obtained by 321.687 and IC50 
of black turmeric methanol extract obtained by 203.363 ppm, it can be said that black turmeric 
extract has antioxidant activity in the very weak category. Based on the IC value of50, a compound 
is said to be a very strong antioxidant of the value IC50 less than 50, strong (50-100), moderate (100-
150), and weak (151-200). The smaller the value IC50 the higher the antioxidant activity (Utami, 
2020). The identified compounds of the plant extracts possessing several health benefits may be 
helpful in promoting the species for pharmaceuticals and multiple industrial uses (Om Prakash 
Arya., 2022). 

CONCLUSION 
Based on the results obtained, it can be concluded that: Black Turmeric Extract (Curcuma caesia 
Roxb.) has very weak antioxidant activity. The IC50 value of the black turmeric ethanol extract was 
321,687 and the IC50 of the black turmeric methanol extract was 203.363 ppm. The rhizomes of 
Curcuma caesia have got wide range of attention on various antipyretic, analgesic, antimutagenic, 
neuropharmacological, antibacterial and antifungal pharmacological activities. It is well known for 
its peculiar characteristics other than yellow turmeric. With the increasing trend on natural 
products in modern phytomedicines, the antioxidant and cytotoxic activities of Curcuma caesia 
Roxb. rhizome fractions were evaluated. In the next research, it is necessary to conduct similar 
research with different methods. 
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