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ABSTRACT 

 

Free radicals are molecules containing unpaired electrons so that they are not stable and very reactive to other molecules. ROS/RNS radicals have 

physiological function, but the overproduction of free radicals can initiate oxidative/nitrosative stress that contributes to a high number of diseases. 

Body has an ability to neutralize the free radicals by forming the endogenous antioxidant. Environmental changes, living style, certain pathological 
conditions can cause the shift of prooxidant-antioxidant equilibrium. Thus, endogenous antioxidant intake is needed, particularly that originating from 

natural materials. One of the plants believed to have antioxidant activity is sesewanua (Clerodendrum fragrans [Vent.] Willd.) leaf. This study was 

aimed to evaluate the antioxidant activity of ethanol extract, hexane fraction, ethyl acetate fraction, and water fraction of the sesewanua leaf using DPPH 
and nitrate-oxide free radical scavenging method. The study is a laboratory experiment. The sample was sesewanua (Clerodendrum fragrans) obtained 

from East Malalayang I village, Malalayang district, Manado city, North Sulawesi. The antioxidant activity testing utilized 1,1-Diphenyl-2-

Picrylhydrazyl (DPPH) and nitrate-oxide free radical scavenging method. Data included percent inhibition of free radicals and were analyzed using 
linear regression to determine 50% inhibition concentration (IC50) of  DPPH and nitrate-oxide free radicals. As conclusion, the ethanol extract, hexane 

fraction, ethyl acetate fraction, and water fraction of the sesewanua leaf had antioxidant activity through DPPH free antiradical activity, but not active 

as antiradical NO. 
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INTRODUCTION 

 

Free radicals are molecules containing unpaired electrons so that 

they are not stable and very reactive to other molecules 1. Human 

body produces free radicals, such as reactive oxygen species 

(ROS) dan reactive nitrogen species (RNS) through endogenous 

metabolic process, stress or exogenous factors, such as 

environmental pollution, cigarette smoke, radiation, chemicals 

including organic solvent, and fast food 1–4. At low or moderate 

concentration, ROS/RNS has physiological function, such as in 

body defense response to the infectious agents, and  in cellular 

signaling and mitogen response 5. Overproduction of free radicals 

can initiate the oxidative stress and nitrosative stress that can 

make cell damages including cell membrane, lipid, protein, and 

DNA 5,6, and trigger a number of diseases, such as inflammation-

related diseases (arthritis, vasculitis, glomerulonefritis, lupus), 

cardiovascular disturbance, stroke, AIDS, gastritis, hypertension, 

premature aging, and neurological disturbance 1. 

 

Oxidative stress and nitrosative stress occur as a result of 

disturbance in the equilibrium between prooxidant (ROS/RNS) 

and the ability of the antioxidant to neutralize it 7,8. Body normally 

has the ability to neutralize the free radicals by forming the 

endogenous antioxidant 9, such as glutation, catalase, superoxide 

dismutase, vitamin A, uric acid, and coenzym Q10 10. However, 

environmental change, lifestyle, certain pathological conditions 

can shift the prooxidant-antioxidant equilibrium 11, so that 

exogenous antioxidant intake is needed 2. 

 

Nowadays, there are natural and synthetic antioxidants available 

that are widely used in food, cosmetics, drug industries, and as 

therapeutic antioxidants 1. Butylated hydroxytoluene (BHT) and 

butylated hydroxyanisole (BHA) are synthetic antioxidant 

examples, but their usage is restricted and reported to have side 

effect 1,3,8,10,12. In line with hazardous disease risk development, 

there is tendency to increase the use of antioxidant originated 

from natural materials 1. Therefore, finding new antioxidants 

more focused on natural resources 8, especially those from plants. 

 

Sesewanua (Clerodendrum fragrans [Vent.] Willd. Syn. 

Clerodendrum chinense [Osbeck] Mabb.) belongs to family 

Lamiaceae. This plant is found in Sulawesi, Moluccas,  

Kalimantan, Java, Sumatra, Philippine, Malaysia penninsula, 

Thailand, and south China 13,14. Its leaves are used as anti-

inflammation by North Sulawesi people 15. There is correlation 

between antioxidant and anti-inflammation 16,17. Several species 

of Clerodendrum, such as C. colebrookianum 18, C. trichotomum 
19, C. infortunatum 20, and C. paniculatum 17 have been reported 

to have antioxidant. 

 

This study aims to evaluate the antioxidant activity and determine 

50% inhibition concentration (IC) of the ethanol extract, hexane 

fraction, ethyl acetate fraction, water fraction of the sesewanua 

leaves using DPPH and nitrate oxide free radical scavenging 

methods. 
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MATERIALS & METHODS 

 

Sample collection 

 

Sesewanua leaves were collected in East Malalayang I village, 

Malalayang district, Manado, North Sulawesi Province. The 

samples were identified in the Center for Plant Conservation 

Botanic Gradens of the Indonesian Science Institution. 

 

Extraction and fractination 

 

The ethanol extract of sesewanua leaves was obtained through 

maceration in 70% ethanol following the method described in 

Farmakope Herbal Indonesia21. Fractionation was done using the 

extraction method22 with minor modification of type and amount 

of solvent. The ethanol extract was suspended in the distilled 

water and fractionated using n-hexane and ethyl acetate solvents.  

 

Phytochemical screening 

 

Phytochemical screening was done for alkaloid, phenolic, tannin, 

flavonoid, saponin, steroid and triterpenoid compounds 23, 24.  

 

DPPH free radical scavenging activity test  

 

DPPH free radical scavenging activity testing utilized the method 

described in Elmastas et al. 25 as follows: as much as 1 ml of 

DPPH solution(0.1 mM in methanol) was added into 3 mL of 

sample. The mixture was strongly stirred and incubated at room 

temperature for 30 min., then the absorbance was measured in 

spectrophotometer at 517 nm wavelength. The DPPH free radical 

scavenging capacity was estimated as follows:  

 

DPPH scavenging effect (%) = (
𝐴𝑜−𝐴1

𝐴𝑜
) x 100 

 

where A0 is absorbance of control solution and A1 is absorbance 

of tested sample solution. 

 

Nitrate oxide free radical scavenging testing 

 

This testing was carried out using the following method: As much 

as 2 ml of 10mM Sodium Nitroprusside was mixed with 0.5 ml 

of phosphate-buffered saline (pH 7.4) and added with 0.5 ml of 

sample in different concentrations (0.1, 1, 10, 100, and 1000 

ppm). As control, 2 mL of 10mM Sodium Nitroprusside was 

mixed with one mL of phosphate-buffered saline (pH 7.4). This 

mixture was incubated at 25oC for 2.5 hours. Approaching the end 

of incubation time, 50 μL of sample was moved into a 96-well 

flat-bottom microplate. Using a multichannel pipettor, 50µL of 

1% sulphanilamide was put into the well containing sample and 

control solution, then incubated for 5-10 min. at room 

temperature protected from light. After the incubation period, the 

mixture was added with 50 μL of 0.1% N-1-

napthylethylenediamine dihydrochloride (NED) solution into all 

wells and incubated for 5-10 min. at room temperature protected 

from light. The solution turned to purple color, and in 30 min., the 

absorbance was measured at 546 nm wavelength 26. 27. Percent 

inhibition of NO radical was estimated as follows: 

 

% inhibition of NO radical =
𝐶𝑜𝑛𝑡𝑟𝑜𝑙−𝑆𝑎𝑚𝑝𝑙𝑒

𝐶𝑜𝑛𝑡𝑟𝑜𝑙
x 100 

 

Data analysis 

 

The free radical inhibition data were analyzed in linear regression 

to determine 50% inhibition concentration (IC50) of DPPH and 

NO free radicals. 

 

RESULTS 

 

Plant identification 

 

Species identification of the plant, according to Center for Plant 

Conservation Botanic Gardens of the Indonesian Science 

Institution numbered B-2498/IPH.3/KS/VII/2018, indicated that 

the sesewanua used in this study was Clerodendrum fragrans 

[Vent.] Willd. Syn. Clerodendrum chinense [Osbeck] Mabb. 

 

Extraction product 

 

Extraction of 200 g leaf powder of the sesewanua in 70% ethanol 

found 55.6 g extract or 27.8% rendement. 

 

Fractionation product 

 

The fractionation of 25 g ethanol extract of sesewanua leaf using 

liquid-liquid extraction in n-hexane and ethyl acetate solvents 

obtained 2.51 g hexane fraction, 4.76 g ethyl acetate fraction, and 

17.63 g water fraction. 

 

Phytochemical screening 

 

Phytochemical compounds in ethanol extract, n-hexane fraction, 

ethyl acetate fraction, and water extract of sesewanua leaf are 

presented in Table 1. 

 
Table 1. Phytochemical screening on extract and fraction of sesewanua leaf. 

 

Phytochemical 

compounds 

Ethanol extract n-hexane fraction Ethyl Acetate fraction Water fraction 

Phenol + - + + 

Tannin + - + + 

Flavonoid + + + + 

Saponin + + - + 

Triterpenoid - - - + 

Steroid + + + - 

Alkaloid - - - - 

Note: “ + “ present; “ – “ absent 

 

The present finding is in agreement with other previous reports 28, 

29, 30 that C. fragrans growing or cultured in Thailand, China, and 

Egypt contains flavonoid, phenols, streoid, and terpenoid. 

 

 

 

DPPH free radical scavenging activity 

 

The relationship between % inhibition of DPPH free radical and 

series of concentrations of ethanol extract, n-hexane fraction, 

ethyl acetate fraction, and water fraction of C. fragrans leaf is 

presented in Figure 1.  
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Figure 1. DPPH free radical scavenging activity of extract and fraction of C. fragrans leaf 

(A = ethanol extract; B = n-hexane fraction; C = ethyl acetate fraction; D = water fraction) 

 

Nitrate oxide free radical scavenging activity 

 

Relationship between % inhibition of NO radical and series of concentrations of ethanol extract, n-hexane fraction, ethyl acetate 

fraction, and water fraction of C. fragrans leaf is presented in Figure 2. 

 

 
 

Figure 2. NO free radical scavenging activity of extract and fraction of C. fragrans leaf 

(A = ethanol extract; B = n-hexane fraction; C = ethyl acetate fraction; D = water fraction) 
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DISCUSSION  

 

Figure 1 demonstrates that the extract and fraction of C. fragans 

leaf have antioxidant activity in scavenging the DPPH free 

radicals. The activity also increases with concentration. The 

scavenging ability of the extract and fraction indicated with 50% 

inhibition concentration (IC50) shows that ethyl acetate fraction 

has the highest IC50, then followed by that of ethanol extract, n-

hexane fraction, and the lowest in water fraction (Table 3). The 

IC50 of ethyl acetate fraction, 12.05 ppm, and ethanol extract, 

41.86 ppm, was categorized as having strong activity, while that 

of n-hexane fraction, 52.51 ppm, and water fraction, 52.55 ppm, 

belong to moderate activity category. 31   

 

The present study is also in line with several previous studies in 

other species of the same genus. Ethanol, chloroform, and 

petroleum ether extract of C. infortunatum leaf at the 

concentration of 250 ppm had DPPH free radical scavenging 

activity of 92.6%, 52.2%, and 16.7% 20. The DPPH antioxidant 

compounds is found in the ethanol extract of C. paniculatum as 

well 17. Several plants of family Lamiaceae, such as Leonurus 

cardiaca, Lamium album, Marrubium vulgare, Stachys 

officinalis, Lamium purpureum, and Galeopsis speciosa, have 

antioxidant activity 3. 

 

NO radicals are biologically synthetized in the tissue through 

arginin metabolism to citrulline and free radical formation. In this 

study, as a source of NO free radicals, Sodium Nitroprussida was 

used, which in aqueous solution at physiological pH (7.2) 

undergoes decomposition to produce NO radicals. In aerobic 

condition, NO radicals will bond with oxygen and form stable 

nitrates or nitrites, that can be measured by addition of Griess 

reagent 27,32.  

 

Figure 2 indicates that the extract and fraction of sesewanua 

leaves do not have antioxidant activity through NO free radical 

scavenging. The NO free radical scavenging ability of C. fragans 

leaf extract and fraction is indicated with 50% inhibition 

concentration (IC50) of >1000 ppm. This result is not as expected 

and may be caused by various factors, such as nitrate reduction to 

nitrite and diazotization reaction 32. Therefore, more detail study 

is needed. 
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