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ABSTRACT 

Reactive oxygen species can cause damage to biological systems such as mutations, inhibit protein synthesis and 

even damage proteins. Excess free radicals will produce oxidative stress. Antioxidants are substances that play a 

role in preventing and repairing damage caused by oxidative stress. Antioxidants can be obtained from food and 

plants. One of the plants is the root of the kembang bokor (Hydrangea Macrophylla) which is a medicinal plant. 

The purpose of this study was to determine the phytochemical content and total antioxidant capacity on methanol 

extract of the kembang bokor roots. This is in-vitro experimental research against methanol extract of kembang 

bokor roots through maceration process. The in-vitro tests are qualitative phytochemical tests (Harborne) and 

total antioxidant capacity tests with the DPPH (Blois) method. In the qualitative test, it was found that the root 

extract of kembang bokor contained alkaloids, betasianin, cardioglycosides, terpenoids, steroids, glycosides, 

flavonoids, quinones, phenolics, saponins, tannins and coumarin. Kembang bokor roots extract has antioxidant 

capacity (IC50 = 261.45 μg / mL) that classified as very weak antioxidant. In this study we found that the 

antioxidant capacity which contain in kembang bokor root extract not as much as vitamin C. Although the level 

of antioxidant capacity of kembang bokor root extract is lower than vitamin C, it has advantages over vitamin C, 

kembang bokor root can treat kidney stones while high dose of vitamin C can cause kidney stones. This result 

proves that kembang bokor roots extract has secondary metabolites and the potential as an antioxidant. 
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1. INTRODUCTION 

Free radicals are unstable reactive molecules 

capable of oxidizing and converting surrounding 

molecules into free radicals that can start a cycle of 

cell destruction.1 Reactive oxygen species (ROS) is 

a form of free radicals that can be produced 

endogenously (naturally and continuously in 

biological systems) and exogenously (responses to 

smoke, pollutants, xenobiotics, drugs, inflammatory 

stimuli, ischemia, and radiation).1 A continuous 

increase in ROS can result in intense oxidative 

stress, this process being an important bridge to 

damage to various cellular structures, membranes, 

carbohydrates, proteins, lipids and DNA.2,3 This 

process will lead to the development of  

inflammation, cancer, neurodegenerative diseases, 

cardiovascular, chronic kidney disease (CKD), 

macular degeneration, diabetes.4,5 

Antioxidants can inhibit the oxidation of other 

molecules and lipid peroxidation processes, also 

protecting the human body from free radicals and 

ROS.6 Physiologically, human body has antioxidant 

methods to control damage so as to minimize the 

activation of ROS.7 There are endogenous 

antioxidants (superoxide dismutase (SOD), catlase 

(CAT), glutathione peroxidase, or non-enzymatic 

compounds such as bilirubin and albumin) and 

exogenous (obtained from food and plants).6,7 

Advances in Health Sciences Research, volume 41

Proceedings of the 1st Tarumanagara International Conference on

Medicine and Health (TICMIH 2021)

Copyright © 2021 The Authors. Published by Atlantis Press International B.V.
This is an open access article distributed under the CC BY-NC 4.0 license -http://creativecommons.org/licenses/by-nc/4.0/. 57

mailto:elibebek88@gmail.com


Kembang bokor or Hydrangea 

Macrophylla is a plant that is cultivated in various 

parts of the world.8 Kembang bokor has long been 

used as a traditional Chinese medicine which has 

antioxidant activity,9 contains various secondary 

metabolites10 and has toxicity on the leaves and 

flowers.10,11 The flower buds of the kembang bokor 

have secondary metabolite compounds (flavonoids, 

terpenoids/steroids, alkaloids and tannins), while 

the leaves of this plant contain secondary 

metabolite compounds (phenolics, terpenoids/ 

steroids, β-sitosterols, flavonoids, polyphenols, 

alkaloids and anthrax).10,12 The roots of this plant 

are believed to have hepatoprotection, anti-allergic, 

antimicrobial, antimalarial benefits and can treat 

sore throats.10,13  

Although kembang bokor roots are known to 

have compounds that may act as antioxidants, 

research on the antioxidant ability of this plant is 

still very minimal. This encourages researchers to 

find out more about the antioxidant ability of 

kembang bokor roots which are expected to 

overcome free radicals and prevent oxidative stress 

that leads to a disease. 

2. MATERIAL AND METHOD 

In vitro experimental study of kembang bokor 

root extract which did in Biochemistry and 

Molecular Biology Laboratory, Medical Faculty, 

Tarumanagara University. The sample was bought 

in the online shop name Storez shop in West Java 

Province, Bogor City, Tajurhalang Bogor District, 

Citayam Village, Jl. Setapak No.13. First, the 

sample was sent to the Indonesian Institute of 

Science in Bogor, West of Java, Indonesia to been 

identified. Furthermore, kembang bokor roots were 

dried and made into simplicia. We used 30 grams 

of kembang bokor root simplicia in maceration 

process with methanol as solvent. Then we 

evaporated the result of the maceration process and 

we obtained 9.49 grams of paste that we would use 

in this study. We did phytochemicals profiling test 

(Harborne, 1998) and total antioxidant capacity test 

(Blois, 1958) by used diphenyl-2-picrylhidrazyl 

(DPPH) and vitamin C as the comparative standard. 

2.1. Phytochemical Profiling Test 

In the phytochemicals profiling test, we used 

several methods or reagents to determine the 

content of phytochemicals in kembang bokor root 

extract. We used Mayer and Wagner to determine 

the alkaloids, NaOH to specified anthocyanins and 

betacyanin, Keller Killani to specified the cardiac 

glycosides, Salkowski test to specified the content 

of terpenoids, Liebermann Burchard method was 

used to determine the steroids, Borntrager to 

specified glycosides, NaOH to specified the 

flavonoids, H2SO4 was used to specified the content 

of quinones, follin ciocalteau to determine the 

phenolics, foam test to specified saponins, ferric 

chloride to specified the tannins, Amonia was used 

to specified the content of coumarins. 

2.2. Total Antioxidant Capacity Test 

In total antioxidant capacity test, we used 

diphenyl-2-picrylhidrazyl (DPPH) with 

concentration of 25 μg/mL, then the maximum 

wavelength also maximum absorbance was found 

and used to been the control absorbance. The 

extract of kembang bokor root with concentration 

of 100 µg/mL, 300 µg/mL, 400 µg/mL, and 500 

µg/mL were used in this test. Furthermore, the 

vitamin C with concentration of 2 μg/mL, 4 μg/mL, 

6 μg/mL, 8 μg/mL, and 10 μg/mL were used as the 

comparative standard. From each of the 

concentration, 0,5 mL was taken and reacted with 

3,5 mL of DPPH. This result of reaction was 

obtained from the absorbance reading with 

GENESYS 30-Vis spectrophotometry. 

After the absorbance and concentration were 

gotten, we calculated the percentage of inhibition (% 

inhibition) of kembang bokor root extract and 

vitamin C by used equation below: 

% Inhibition =
control Abs. −test Abs

control Abs.
 × 100% 

When we found the % inhibition of kembang 

bokor root extract and vitamin C, the curves were 

made and the linear equation were obtained. From 

these linier equations, the IC50 of kembang bokor 

root extract and vitamin C were calculated and 

found.  Data were collected from the results of the 

total antioxidant capacity test using the DPPH. 

Furthermore, GraphPad Prism v.7.0. La Jolla, 

California, USA was used in this experimental 

research. Data was shown in table and graphic. 

3. RESULT 

3.1. Percentage of Yield 

In this study, 30 grams of simplicia of 

kembang bokor root was used and the extract 

obtained was 9.49 grams, so the yield was 31,63% 

with the calculation: 
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% Yield =
weight of extract

weight of simplicia
 ×  100% 

         =  
9.49

30
x100% = 31.63% 

3.2. Phytochemical Test of Kembang 

Bokor Root Extract 

Based on the results of phytochemical tests, 

the extract of kembang bokor root contains 

alkaloids, betasianin, cardioglycosides, terpenoids, 

steroids, glycosides, flavonoids, quinones, 

phenolics, saponins, tannins and coumarin (Table 

1). 

Table 1 Phytochemical Content 

 

3.3. Total Antioxidant Capacity Test of 

Kembang Bokor Root Extract 

The wavelength and maximum absorbance of 

DPPH were 516 nm and 0.500 nm. The absorbance 

value of each concentration of kembang bokor root 

extract was read by GENESYS 30-Vis 

spectrophotometry and the % inhibition value was 

calculated (Table 2). Then a linear equation curve 

was made to get the IC50 value with the X axis as 

the concentration of the flower root extract and the 

Y axis as the % inhibition (Figure 1). In this study, 

it was found that Y = 0.0716X + 31.28 and the 

value of R2 = 0.978 and the IC50 was 261.45 μg/mL. 

Table 2 Data on Concentration, % Inhibition and 

IC50 of Kembang Bokor Root Extract 

Concentration of 

Kembang Bokor 

Root Extract 

(μg/mL) 

Inhibition 

Percentage 

(%) 

IC50 

(μg/mL) 

100 37.8 

261.45 
300 52.8 

400 62.4 

500 65.2 

 

Figure 1 DPPH Test Curve of Kembang Bokor 

Root Extract 

3.4. Standard Comparison Test of 

Vitamin C 

The absorbance measurement of vitamin c 

content using GENESYS 30-Vis spectrophotometry 

and the % inhibition was calculated (Table 3). Then 

the curve of the standard linear equation of vitamin 

c was made (Figure 2). In this study, the equation 

of the linear line Y = 6.934X + 12.52 and R2 = 

0.9988 and the IC50 standard of vitamin c was 5.40 

μg/mL where the X axis was the concentration of 

vitamin c while Y was the % inhibition. 

 

 

 

 

 

Phytochemical Extract Method/reagent 

Alkaloid + Mayer, Wagner 

Anthocyanin - NaOH 

Betacyanin + NaOH 

Cardioglycoside + Keller Kiliani 

Terpenoid + Salkowski 

Steroid + 
Liebermann 

Burchard 

Glycoside + 
Modified 

Borntrager 

Flavonoid + NaOH 

Quinones + H2SO4 

Phenolics + Folin Ciocalteau 

Saponin + Foam 

Tannins + Ferric Chloride 

Coumarins + NH3 10% 
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Table 3 Value of Concentration, % Inhibition and 

IC50 Standard Vitamin C 

Vitamin C 

Concentration 

(μg/mL) 

Inhibition 

Percentage 

(%) 

IC50  

(μg/mL) 

2 26.85 

5.40 

4 39.11 

6 54.97 

8 67.87 

10 81.81 

 

 

 

 

 

 

 

Figure 2 Vitamin C Standard Curve 

4. DISCUSSION 

4.1. Phytochemical Test 

This study tested 12 phytochemicals contained 

in the extract of the roots of the kembang bokor. It 

is known that kembang bokor root extract contains 

phytochemicals in the form of alkaloids, betasianin, 

cardioglycosides, terpenoids, steroids, glycosides, 

flavonoids, quinones, phenolics, saponins, tannins 

and coumarin (Table 1). The results of this study 

are the same as Agustini et al,10 that flower buds 

contain glycosides, flavonoids, terpenoids/steroids, 

alkaloids and tannins. According to research by 

Agustini and Faridah et al,10,12 the leaves of this 

plant contain phenolic compounds, 

terpenoids/steroids, flavonoids and alkaloids. 

Comparison using flower buds and leaves of 

kembang bokor because no research has been found 

that examines the phytochemical content of bokor 

roots. 

4.2. Total Antioxidant Capacity Test 

Using ascorbic acid and bokor root extract to 

measure antioxidant capacity by calculationg IC50, 

namely the ability of the two samples to inhibit 50% 

of radicals in DPPH. The higher the level of 

antioxidant capacity of the sample is indicated by 

the smaller the IC50 value. The standard curve of 

ascorbic acid obtained the value of R2 = 0.9988 

while the value of R2 = 0.978 in the extract of the 

root of the kembang bokor. The IC50 value for 

ascorbic acid was 5.40 μg/mL while the kembang 

bokor root extract had an IC50 value of 261.45 

μg/mL (Table 2 and Table 3). Meanwhile, 

according to Agustini et al,10 the IC50 of flower 

buds was 1971 μg/mL and the IC50 of leaves was 

14.42 μg/mL. The results obtained are different 

from other researchers due to differences in the 

samples of plant parts used. Although the level of 

antioxidant capacity of kembang bokor root extract 

is lower than ascorbic acid, it has advantages over 

ascorbic acid.  According to Pacier et al,14 vitamin c 

can be converted to oxalate which results in the 

formation of kidney stones, while Hariri et al,13 said 

that the kembang bokor root is used to treat kidney 

stones. 

5. CONCLUSION 

Based on the results and discussion of this 

study, it can be concluded: 

1. The root extract of kembang bokor contains 

phytochemicals such as alkaloids, betasianin, 

cardioglycosides, terpenoids, steroids, 

glycosides, flavonoids, quinones, phenolics, 

saponins, tannins and coumarins. 

2. The total antioxidant capacity of kembang 

bokor root extract within IC50 is 261.45 μg/mL 

therefore very weak. 

 

6. SUGGESTION 

1. The total antioxidant capacity was examined 

by the method FRAP, ORAC 

2. In vivo research was conducted on 

experimental animals to determine the 

antioxidant effect 
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