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Abstract. Kenikir (Cosmos caudatus) and Pohpohan (Pilea trinervia) are widely used as 

a traditional medicine in Southeast Asia including Indonesia and Malaysia for health 

benefits purposes. Hence, this research aims to evaluate the antioxidant activity and acute 

toxicity study of herbal teas from Kenikir dan Pohpohan. The antioxidant activity was 

conducted using 2,2- diphenyl-1-picrylhydrazyl (DPPH) assay.  For the acute toxicity 

study, a total of 36 rats were divided into 6 groups and administered orally with three 

different doses of plant extracts (2500, 5000 and 10000 mg/kg body weight for 14 days. 

The results showed that Cosmos caudatus had higher antioxidant activity than Pilea 

trinervia with IC50 value of 64 ppm. Meanwhile, for the acute toxicity study, it indicated 

that both plants extracts teas were not toxic as no mortality was observed after 14 days. 

Hence, these plants can be developed as pharmaceutical and nutraceutical products for the 

future. 
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1   Introduction 

Cosmos caudatus (Kenikir) is widely used as a traditional medicine in Southeast Asia 

including Indonesia and Malaysia. The leaves and shoots of this plant can be consumed raw 

[5].C. caudatus has been reported as a rich source of phytochemical compounds that are linked 

to many pharmacological activities such as quercetin, catechin, luteolin, stigmasterol and 

apigenin [11]-[17]. Studies have shown that C. caudatus possessed few pharmacological 

activities as antioxidant, anti-diabetic, anti-hypertensive, anti-inflammatory, anti-microbial and 

anti-fungal activities [4]-[16]. Moreover, Pilea trinervia or locally known as Pohpohan is a 

herbaceous plant with a height of more than 5 m. It belongs to the family of Urticaceae. The 

leaves are soft aromatic and commonly used as an upset for stomachache. The Indonesian people 

consume the leaves of this plant as a salad [7]. However, until now, the scientific study on this 

plant is still lacking [13]. Several assays have been frequently used to estimate antioxidant 

capacities of the plants. One of the assays that is widely used is 2,2- diphenyl-1-picrylhydrazyl 
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(DPPH) [8]. In this assay, the free radical scavenging activity of the extract is measured 

regarding hydrogen donating or radical scavenging ability using the stable free radical DPPH. 

Furthermore, acute toxicity is defined as the unwanted effect on the target organ that occurs 

either immediately or at a short time interval after a single or multiple administration of such 

substance within 24 hours. It is well understood that the toxicity assessment of pharmacological 

agents is a very important procedure that is usually carried out before they are allowed to enter 

the market for sale [6]. This includes the development of new drugs, traditional medicines, 

cosmetics, health supplements, and food. Hence, this study aims to evaluate the antioxidant 

activity in vitro as well as acute toxicity in vivo of  C. caudatus and P. trinervia. 

2   Methods 

2.1   Plant materials and extractions  

 

The leaves of  C. caudatus and P. trinervia were extracted with water and the extract was then 

filtered through a Whatman No. 1 filter paper. The collected filtrates were freeze-dried  using a 

freeze dryer machine (LABCONCO). The samples were further used for measuring DPPH 

radical scavenging activity and acute toxicity study 

 

2.2  Determination of 2,2- diphenyl-1-picrylhydrazyl (DPPH) radicals scavenging activity 

 

The free radical scavenging activity of the extract was measured regarding hydrogen donating 

or radical scavenging ability using the stable free radical DPPH. 1mM solution of DPPH in 

ethanol and also 1mg/1 ml extract solution in ethanol were prepared, and 1.5 ml of this solution 

was added to 1.5 ml of DPPH. The absorbance was measured at 517 m against the corresponding 

blank solution which is prepared by taking 3 ml ethanol. Control was prepared by taking 3 ml 

of DPPH. The assay was performed in triplicates. Percentage inhibition of free radical DPPH 

was calculated based on control reading by following Equation 1 [12]. 

 

AA% = 100 - {[(Abssample - Absblank) x100]/Abscontrol}     

(1) 

 

2.3    Determination the acute toxicity study 

 

The purpose of this research was to conduct the acute toxicity study for preparing herbal teas 

from C. caudatus and P. trinervia with BPOMRI (No.7.Tahun 2014) method. A total of 36 rats 

(female and male) were allocated at random into 6 groups. Three rats were assigned at random 

to each treatment until 14 days. The rats were administered three different oral doses such as 

2500, 5000 and 10.000 mg/kg body weight.  

  

2.4   Statistical analysis 

 

Values were presented as mean ± standard deviation. The IC50 values were calculated using 

GraphPad Prism 7 software.  

 



 

 

 

 

3   Results  

3.1  Determination of 2,2- diphenyl-1-picrylhydrazyl (DPPH) radicals scavenging activity 

 

The results showed that both plants had high antioxidant activity (Table 1).  

Table 1.  (DPPH) radicals scavenging activity 

Plants Antioxidant activity 

  IC50 (ppm) 

Cosmos caudatus 64 

Pilea trinervia 173 

 

3.2    Acute toxicity study 

 

Acute toxicity testing is usually carried out to determine the effect of a single dose of the 

compound to the animals. Generally, this test is recommended for two types of animals (rodents 

and nonrodents). The compound tested is given to the experimental animals with different doses 

and observed for 14 days. Mortality occurred during the testing period were observed and 

recorded morphologically, biochemically, pathologically and histopathologically. Acute 

toxicity testing is very important in determining the value of lethal dose (LD50), the amount of 

an ingested substance that kills 50 percent of a test sample. In general, the determination of 

lethal dose requires a large number of animals, which is a main constraint to the toxicity testing. 

In this study,  a total of 36 rats were divided into 6 groups. Three rats were assigned at random 

to each treatment until 14 days. The rats were administered with three different oral doses (2500, 

5000 and 10000 mg/kg). We carried out an acute toxicity test in order to see whether the plant 

extracts tested can cause immediate death. In addition, since most people consume both of these 

plants as raw and fresh vegetables, Thus acute toxicity test must be taken into consideration. 

Based on the results obtained, all the male and female Wistar rats were found to be healthy at 

the end of 14 days. This suggested that both individual plants, as well as its combination, did 

not cause mortality to the animals tested at three different doses (2500, 5000, and 10,000 mg/kg 

body weight).  

4. Discussion 

4.1  Determination of 2,2- diphenyl-1-picrylhydrazyl (DPPH) radicals scavenging activity 

 

However, C. caudatus exhibited higher antioxidant activity than P. trinervia with an IC50 value 

of 64 ppm. This current study was in line with  Wong et al. [21] where they found that among 

aqueous extracts of 25 tropical plants,  C. caudatus exhibited the highest DPPH free radical-

scavenging activity. Other study also reported that among the 11 vegetables tested, ethanol 

extracts of C. caudatus exhibited the highest anti-oxidant activity when measured by 1,1-

diphenyl-2-picrylhydrazyl (DPPH) [10]. Hence, this current finding has further indicated that C. 

caudatus is a good source of anti-oxidant. 

 

 



 

 

 

 

 

4.2  Acute toxicity study 

 

This suggested that both individual plants, as well as its combination, did not cause mortality to 

the animals tested at three different doses (2500, 5000, and 10,000 mg/kg body weight). The 

absence of death in experimental animals causes the LD50 value to be unnecessarily determined 

[14]. If the maximum dose does not cause the death of experimental animals, then LD50 is 

expressed with a false LD50 or not the actual LD50 [18]. Therefore, this current study showed 

that the water extract of C. caudatus and P. trinervia as well as at concentrations of 2500, 5000, 

and 10000 mg/kg body weight were said to be in the non-toxic category. A study done by Amna 

et al. [3] showed that the acute oral ethanol extract of C. caudatus was found well tolerated by 

rats up to 5 g/kg body weight, and they showed neither mortality nor any sign of toxicity. Hence, 

this showed that the median lethal dose (LD50) of C. caudatus extract was greater than 5 g/kg 

body weight. 

4   Conclusion 

In this study, we have demonstrated the antioxidant activity and toxicity of C. caudatus and 

P. trinervia. For the antioxidant activity, C. caudatus exhibited higher antioxidant activity than 

P. trinervia with an IC50 value of 64 ppm. For the acute toxicity study, it can be concluded that 

both plants were not considered to be toxic and the LD50 value was likely to be more than 10000 

mg/kg body weight. Therefore, these plants can be developed as pharmaceutical and 

nutraceutical products for future. 
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