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ABSTRACT : 
 

 
Antioxidant activity of chloroform, acetone and methanolic extracts of six medicinal plants, such as Plumeria dichotoma (stem bark); 
Plumeria biocolor (stem bark), Zanthoxylum alatum (stem bark), Annona squamosa (seeds), Murraya koenigii (leaves) and Parkinsonia 
aculeate (stem), was carried out by using DPPH (1, 1-diphenyl-2-picrylhydrazyl) method. After the DPPH inhibition, it was evaluated that the 
methonolic extract of Plumeria dichotoma, Annona squamosa and Parkinsonia aculeate indicated better antioxidant activity than acetone 
and chloroform extract. This might be more active due to the presence of more active antioxidant compounds. 
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INTRODUCTION biochemicals from free radicals. This may slow down, prevent 

 

 



 

 
Plants and plant products are part of the vegetarian 

diet and number of them exhibits medicinal properties. 
Ayurvedic medicines are used to cure several diseases as the 
herbs mentioned in Ayurvedic texts are considered safe for 
human consumption. Recent reports indicate that there is an 
inverse relationship between the dietary intakes of 
antioxidant-rich foods and the incidence of human diseases. 
Therefore, scientists have now focused on isolation and 
characterization of natural antioxidants because the synthetic 
antioxidants may create health problems. The natural 
antioxidants are now replacing the synthetic ones because 
they are beneficial for our health without any side effect and 
soluble in oil and water both so that they scavenge the free 
radicals immediately after intake through metabolic activities. 

 
 
 
 
 
 

Antioxidants and their Uses in Human Body 
 

An antioxidant is a chemical that reduces the rate of 
particular oxidation reactions in a specific context. Oxidation 
reactions are the chemical reactions that involve the transfer 
of  electrons from     substance to  an  oxidizing agent. 
Antioxidant compounds in food play an important role as a 
health-protecting factor. The main characteristic of an 
antioxidant  is  its  ability  to  trap  free  radicals.  These  free 
radical oxygen species are highly reactive present in biological 
systems, which may produce several health hazards. 
Antioxidant compounds like phenolic contents and flavonoids 
scavenge   free   radicals   and   thus   inhibit   the   oxidative 
mechanisms that lead to degenerative diseases. In the 19

th
 

and  early  20
th   

century,  antioxidants  were  the  subject  of 
extensive research in industrial processes such as the 
corrosion of  metal explosives, the vulcanization of rubber, 
and the knocking of fuels in internal combustion engines. 

 
Our major action of antioxidants in cells is to prevent 

damage due to the action of reactive oxygen species. These 

include hydrogen peroxide (H2O2), the superoxide anion ( O2 

) and free radicals such as the hydroxyl (–OH) radical. These 
molecules are unstable, highly reactive and can damage cells 
by chain reactions that can lead to cancer-promoting 
mutations or death of cells. All cells therefore should contain 
antioxidants, which may serve to reduce or prevent this 
damage. The modern research has shown that consumption 
of  antioxidants  rich  foods  reduces  damage  of  cells  and 

or  even  reverse  certain  diseases  that  result  from  cellular 
damage and even slow down the natural aging process. 
 

Normally bonds don’t split in a way that leaves a 
molecule with an odd, unpaired electron. But when weak 
bonds split, free radicals are formed. They are very unstable 
and react quickly with other compounds, trying to capture 
the needed electron to gain stability. Generally free radicals 
attack the nearest stable molecules “stealing” its electron 
when the “attacked” molecule loses its electron, it becomes a 
free radicals such as Phaseolus vulgaris etc. Natural extracts 
and commercial products of garlic, ginger, rosemary, dietary 
supplements,  smoke  flavor  containing  lignin  dimers  and 
drinks were evaluated for their antioxidant activity. 
Antioxidant compounds were also reported from  seashore 
and seeweeds. 
 

Various plants and plant products have been 
evaluated for their antioxidant activities. Green barley, 
Pelargonium species, willow species, mulberry and avocado 
are good source of antioxidants. Seeds of tamarind, canola, 
sesame, evening primrose, flax, lupinus, buckwheat, 
sunflower, and Rosa rubigionosa have better antioxidant 
activity. 
 

Wines contain a significant amount of naturally 
occurring polyphenolic compounds i.e. anthocyanins. Various 
drinkds,  sake,  jerez  sherries  and  cavas  have  better 
antioxidant activity. Green and black teas have been 
extensively studies  for  their  antioxidant properties due  to 
30% phenolic compounds. 
 

 
Evaluation of Antioxidant Activity 
 

Antioxidant activity of plant extracts against DPPH 
free radical (diphenylpicrylhydrazyl) was determined 
spectrophotometrically. A solution of DPPH free radical (A) 
was prepared in methanol. When free radical A was treated 
with extract having antioxidant compound(s), which donates 
hydrogen as a free radical and gets reduced in compound B. 
The change in colour (from deep violet to light yellow) was 
measured at 517nm on UV/Visible light spectrophotometer. 
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Extract solution was prepared by dissolving 0.025g of Each  value  in  the  table  was  obtained  by  calculation  the 

 

 

 

Plant 
Chloroform 
Extract 

Acetone 
Extract 

Methanol 
Extract 

Plumeria 
dichotoma 

33.50.1 41.041.2 91.00.7 

Plumeria bicolor 42.31.4 47.20.9 84.50.5 

Zanthoxylum 
alatum 

64.71.4 66.60.6 58.731.1 

Annona 
squamosa 

35.50.6 46.61.4 93.72.4 

Murraya 
koenogii 

60.52.1 76.42.2 89.22.4 

Parkinsonia 
aculeate 

47.80.8 65.52.3 94.43.1 

 

P
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t 
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dry extract in 10ml of methanol. Chloroform and acetone 
extracts were not fully soluble in methanol, therefore they 
were filtered and only the soluble part was further analysed. 

The  solution  of  DPPH  (0.0247g  in  one  litre,  6x10
–5

M)  in 
methanol  was  prepared  (final  mass  ratio  of  extracts  with 
DPPH was approximately 3:1). The samples were kept in dark 
for 15 minute at room temperature after those decreases in 

 
containing the same amount of methanol and DPPH solution 
was also measured as blank. The percentage inhibition of the 
extracts was calculated by the following formula: 

 

AB   A A 
Percentage Inhibition=                    x100% 

AB 

 
Where,  AB= Absorption of blank sample at zero time (t=0) 

 

AA=  Absorption of  tested  extract  solution 
after 

15minutes (t=15 minutes) 

average of three experiments  the standard deviation. 
 
 

 
Figure-1 

DPPH absorption in inhibition percentages 
of plant extracts 
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RESULT AND DISCUSSION 
 

 
The  result  of  DPPH  inhibition  of  different  plant 

extracts have been summarized in Table. 

 

Mas s rati o
[M] Extract 

[M] DPPH 

 

 3.0 

 

DPPH absorption inhibition (%) of plant extracts  
 

From  the  above  table  it  is  clear  that  methanol 
extract of Plumeria dichotoma, Annona squamosa and 
Parkinsonia aculeate significantly inhibited the percentage of 
inhibition as 91.0, 93.7 and 94.4 respectively. These 
percentages can be considered as full absorption inhibition of 
DPPH. The methanolic extract of Zanthoxylum alatum 
exhibited less effective antioxidant activity as compared to 
Plumeria dichotoma, Plumeria biocolor, Annona squamosa, 
Murraya koenigii and Parkinsonia aculeata. 
 

Chloroform and acetone extracts showed 
considerably less effective antioxidant activity as compared 
to methanolic extract, but the acetone and chloroform 
extracts of Zanthoxylum alatum was found fore effective than 
methanolic extracts. However methanolic extract of 
Zanthoxylum alatum showed weak antioxidant activity while 
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acetone  extract  of  this  plant  showed  better  activity  as 
compared to chloroform and methanolic extract. 

 
Conclusion 

 
On the basis of these results it was concluded that 

methanolic  extracts  of  Plumeria  dichotoma,  Annona 
squamosa and Parkinsonia aculeate contains the compounds 
having significant antioxidant activity. 
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