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assess the free radical scavenging capacity of phyto-constituents, 
DPPH and hydrogen peroxide test are widely used. It is 
reproducible, reliable, easy and less time consuming methods. To 
assess the in vitro antidiabetic activity alpha amylase and glucose 
diffusion are commonly used methods. 
Literature survey revealed that M. koenigii and C. roseus have 
antidiabetic activity [11].Alcoholic extract of flower and leaf of 
Catharanthus roseus has đ-amylase and đ-glucosidase inhibitory 
activity.  The anti-oxidant property of the herb was also evaluated 
by its activity to inhibit lipid per oxidation. C. roseus extract of leaf 
and flower exhibit their anti-diabetic effect by inhibiting the 
enzymes which has a main role in carbohydrate metabolism like đ-
amylase and đ-glucosidase [12]. The alkaloid present in R. 
serpentina play important role in treating hypertension.These 
alkaloids work by controlling nerve impulses along certain 
pathways that affect heart and blood vessels, lowering blood 
pressure [9]. 
Many natural products and herbal medicines have been 
recommended for the treatment of diabetes. Natural products, such 
as terpenoids, alkaloids, flavonoids, phenolics, and some others, 
have shown antidiabetic potential [13].Presence of higher levels of 
both flavonoid and phenolic contents in the extracts of Withania 
somnifera compared to R. serpentina show the higher free radical 
scavenging capacity [9]. A. arabica also has the antidiabetic 
property by initiating the release of insulin from pancreatic β cells 
in diabetic rats [14]. Kavishankar et al., (2011) reviewed the 
diabetic properties of 136 medicinal plants including A. arabica, C. 
roseus, and M. koeingii [5]. 
The objective of present study is to extract active ingredients from 
A. arabica M. koeingii, C. roseus, and R. serpentina plant leaves 
and to check their antioxidant and antidiabetic activity by in-vitro 
methods. 

Material and Methods 

Collection and preparation of plant extract 

Four plants A. arabica and M. koeingii, C. roseus and R. serpentina 
young healthy leaves were collected from the Guru Ghasidas 
Vishwavidyalya university campus, Bilaspur, Chhattisgarh India. 
Collected plant leaves were first washed several times with 
sterilized distilled water to remove the dust particles. The leaves 
were dried at room temperature and coarsely powder. 10g powder 
of all the plants sampleswasextracted using 100% methanol, 50% 
methanol and distilled water for 48 h in 200 ml at 120 rpm in rotary 
shaker at room temperature. The extraction was twice repeated 
and filtered through glass funnel and Whatman filter paper no. 1. 
Each filtrate was concentrated to dryness under reduced pressure 
using a rotary evaporator. Finally the dry extracts were lyophilized 
and stored for further analysis. 

Phytochemical analysis 

The extracts obtained were subjected to preliminary phytochemical 
screening for the presence alkaloids, flavonoids, tannins, saponins, 

proteins and  sugar by the methods described by Harborne (1998) 
and Kokate (2001) [15,16]. 

Determination of total phenolic content 

Total phenolic contents of plant extracts were determined by the 
FolinăCiocalteu reagent method as described by Lister & Wilson 
(2001) [17]. A standard curve was first plotted using gallic acid as a 
standard. Different concentrations of gallic acid were prepared in 
80% of methanol. 100 øl of sample was dissolved in 500 øl Folină
Ciocalteu reagent (1/10 dilution) and 1000 øl of distilled water was 
added. The solution were mixed and incubated at room 
temperature for 1 min. After that, 1500 øl of 20% sodium carbonate 
(Na2CO3) solution was added. The final mixture was shaken and 
then incubated for two hours in the dark at room temperature. The 
absorbance of all samples was measured at 760 nm using a 
Shimadzu 1800 UVăVis spectrophotometer. 

Antioxidant assay 

DPPH radical scavenging activity 

DPPH scavenging activity was measured using spectrophotometric 
method of Brand-Williams (1995), with slight modification [18].A 
solution of DPPH in methanol (6 x 10 -5 M) was prepared freshly.  3 
ml aliquot of this solution was mixed with 100 øl of the samples at 
different concentrations (50ă250 øg/ml). The solutions in the test 
tubes were shaken and incubated in the dark light for 15 min at 
room temperature. The decrease in absorbance was measured at 
517nm. Gallic acid was used as standard. The percentage 
inhibition of the radicals due to the antioxidantproperty of the 
isolated fractions was calculated using the formula, 
 

% inhibition = [(A0ăA1)/A0] x100, 
 
Where A0 is the absorbance of the control, and A1 is the 
absorbance of the extract/ standard. Blank is the absorbance of the 
control reaction (containing allreagents except the test compound). 
The % scavenging activity of different concentration of isolated 
fraction was tabulated in Table.4 

Hydrogen peroxide scavenging activity 

The hydrogen scavenging activity was determined using the 
method given by Ruch et al.,(1989) with a slight modification 
[19].One millilitre of sample was mixed with 2.4 ml of 0.1 M 
phosphate buffer (pH 7.4), and then 0.6 ml of a 43 mM solution of 
H2O2was added. After40 min the absorbance was measured at 
230 nm against a blank solution containing phosphate buffer 
without H2O2 for each sample. For each concentration, a separate 
blank sample was used for background subtraction. Gallic acid was 
used as standard. The percentage inhibition activity was calculated 
from:  
                           % inhibition activity    =   [(A0îA1)/A0] ï100 
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was found in 50% methanol extracts of C.roseus i.e. 50.6 øg/ml. In 
general, phenolic compounds are commonly found in plants and 
play several biological activities, including potential antioxidants 
and free radical scavenger [11, 22, 23].  
Table 2: Phytochemical analysis 

Antioxidant assay 

DPPH scavenging assay 

Free radical scavenging activity of different extracts of all the four 
different plants was evaluated by two in-vitro methods: DPPH and 

H2O2assay. The antioxidant activity of the extracts mainly depends 
on the solvent used. Among the different extracts highest DPPH 
scavenging activity was observed in the 50%methanol extracts of 
C.roseus, (84.3%) while highest hydrogen peroxide scavenging 
capacity was observed in aqueous extracts of M. koeingii (92.4%). 
Phenolic compounds have been reported to be associated with 
antioxidant action in biological systems, mainly due to their redox 
properties, which can play an important role in absorbing and 
neutralizing free radicals, quenching singlet and triplet oxygen, or 
decomposing peroxides [12].  

Hydrogen peroxide scavenging assay 

The capacity to scavenge the hydroxyl radical of the all four plants 
extracts is shown in table.3, the aqueous extracts of M .koeingii 
(MK3) showed highest inhibition activity while 50% methanol 
extracts of R.serpentina showed the lowest hydroxyl radical 
scavenging activity. The cellular Hydrogen peroxide have the ability 
to cross the cell membrane and react with different metal ions to 
form hydroxyl radical, which damaged to cell. Therefore biologically 
asset for cells to control the amount of hydrogen peroxide [7]. The 
highest antioxidant activity were observed in 50% methanol extract 
of C. roseus,  this activity is equivalent to activity of C.roseus shoot 
extract reported by Rasool et al.,(2011) [29]. Among the all plant 
extracts C. roseus and M.koenigii exhibited good scavenging 
activity. Bhutkar et al (2011) also reported the scavenging activity 
of both the plant leaves extract having good antioxidant activity 
[30]. The antioxidant activity of other two selected plant A. arabica 
and R. serpentina showed satisfactory free radical scavenging 
activity comparable to C.roseus and M.koenigii. 

 
Table 3: Total phenol content and % inhibition of antioxidant and antidiabeticactivity of plant extracts 

Sam
ples 

Alkaloid 
test 

Sapon
in test 

Protein 
test 

Sugar 
test 

Flavonoid 
test 

Tannin 
test 

AA1 + - + + + + 
AA2 + - + + + + 
AA3 + - + + + + 
MK1 + - + + + + 
MK2 + - + + + + 
MK3 + - + + + + 
CR1 + - - - + + 
CR2 + + - - + + 
CR3 + + - - + + 
RS1 + + - - + + 
RS2 + + - - + + 

RS3 + + - - + + 

Plant extracts 
Phenolic content 

(øg/mg) 

DPPH 
Scavenging 
activity (%) 

H2O2 
Scavenging 
activity (%) 

Glucose diffusion 
test (%) 

đ-Amylase 
inhibition activity 

(%) 

AA1 198.0 44.4 88.2 97.3 20 

AA2 270.0 67.4 91.5 74.4 4.9 

AA3 
603.6 

64.4 91.8 84.6 25.2 

MK1 246.0 70.2 85.5 95.7 22.8 

MK2 133.2 71.9 85.6 95.5 6.4 

MK3 158.0 58.7 92.4 73.9 31.6 

CR1 
59.2 

84.3 48.3 82.3 25.3 

CR2 50.6 69.0 48.3 63.1 10.9 

CR3 106.7 69.9 48.6 94.8 20.6 

RS1 
100.1 

71.7 47.1 96.3 33.8 

RS2 119.9 69.9 46.6 81.2 15.1 
RS3 56.0 69.0 51.5 97.0 14.0 
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Antidiabetic assay 

In- vitro glucose diffusion 

Gallagher et al.(2003) reported that agrimony and avocado showed 
inhibitory effect on glucose diffusion whereas elder and nettle 
extracts did not significantly decrease glucose diffusion. They also 
reported that the plant extracts exhibited a concentration 
dependent inhibitory effect on glucose movement [20]. In the 
present work, four samples (CR2, MK3, RS1 and AA2) showed the 
significant, inhibitory effect on glucose diffusion outside the dialysis 
tube, while other extracts increase the movement of glucose 
across the dialysis tube. The highest inhibitory effect of 63% is 
shown by CR2 extract. Powdered seeds of A.arabica extract 
induces hypoglycemic effect by initiating release of insulin from 
pancreatic beta cells [10,26], Hypoglecemic and antioxidant activity 
of leaves extract of C. roseus and M. koenigii  have been also 
reported [27]. Presence of different functional groups helps the 
compound to bind the glucose and other molecule which increase 
the retention time and control the diffusion of glucose molecules 
across the dialysis membrane [28].   

Amylase inhibition assay 

đ-amylase inhibition activity of 100%, 50% methanolic and aqueous 
extracts of all the four plants ranged between 4 and 33% with 
100% methanolic extracts of R.serpentina exhibiting the highest 
inhibitory effect (Table.3). These activities are comparable to the 
range of values reported for certain medicinal plant such as 
Phellodendron amurensen and Apocynum venetum [11,24]. 

Mass spectroscopy analysis 

Total nine compounds were identified by LC-MS analysis (Table.2) 
from 100% methenolic extract of C.roseus, aqueous extracts of 
A.arabica and M.koeingii, and 100 % methenolic R. serpentina. 
The mass spectrum of each compound was compared with that in 
NIST 11 library. The major compounds present in the extract were 
(E)-2-Methoxymethoxy-4'-hydroxy-stilbene, 1-[(2-
Hydroxyphenyl)thioxomethyl]piperidine, 1,3,5-Trimethyl-2,4,6-

tris(3,5-di-tert-butyl-4-hydroxybenzyl)-benzene,1,4-
Benzenediamine,N,N'-bis(1,4-dimethylpentyl)-,(+)-Lariciresinol, 
2,6-bis(1,1-dimethylethyl)-4-(methoxymethyl)-, Butylated 
Hydroxytoluene, Phenol, 2,4-bis(1,1-methylethyl)-, Santonox 
extract as identified by LC-MS were found in 100% methenolic 
extract of C.roseus, aqueous extracts of A.arabica and M.koeingii, 
and 100 % methenolic R. serpentina respectively. Some of the 
compounds were not identified and all of these were present in 
traces or less concentration. The extract may have some groups 
which may be involved in some other antioxidant and antidiabetic 
activities.   

Conclusions 
 In the present work all the four plants exhibited potent free radical 
scavenging and antioxidant activity. Antidiabetic assay suggested 
that methanol extracts of R. serpentina could be good source of 
antidiabetic drugs. A. arabica and R. serpentina extract has high 
phenolic content, potent antioxidant activity and are able to 
regulate glucose migration and alpha amylase activity. Some of the 
molecules observed in LC-MS are-(+)-Lariciresinol, Butylated 
Hydroxytoluene, 2,4-bis(1,1-methylethyl)-, Santonox. These 
compounds may be the active component of the extracts and can 
be used as antidiabetic and antiageing lead molecules. 
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