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[ ABSTRACT

Herbal medicine has gained global significance in terms of its medicinal and economic value. The present research has aims to
compare the study of the scavenging activity of DPPH, ABTs, FRAP, and Superoxide anions of ethanolic extract of root, leaf, flower and
seed tissue of Clitoria ternatea plant at five distinct concentrations such as 0.2, 0.4, 0.6, 0.8 and 1.0 mg/ml, respectively against
positive control. The result shows that the increased concentration of the extract with increased the mean value for all parts and all
selected antioxidants. The DPPH, ABTs, FRAP and superoxide activity exhibits maximum scavenging activity at the highest
concentration i.e. 1Img/ml. The flower showed the maximum scavenging activity of all four selected antioxidants activity to leaf, root
and seed at 1.00 mg/ml concentrations. And their inhibition percentage recorded highest for superoxide was 97.56% followed by
seeds (90.23%), leaf (85.76%) and root (72.37%). The maximum potency of scavenging activity was found in superoxide
antioxidants followed by ABTs, DPPH and FRAP for flower. Overall, the findings of the result concluded that flower has highest
scavenging activity than other parts of the Clitoria ternatea. The presence of bioactive compounds as antioxidants revealed that C.

ternatea could be used in the pharmacological industry.

-
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INTRODUCTION

The butterfly pea flower (Clitoria ternatea L.), known as CT,
belongs to the family Fabaceae. All parts of the plant (roots,
seeds, and leaves) are used for medicinal purposes and are
believed to possess various beneficial properties. The different
varieties of Clitoria ternatea primarily rely on their composition
of anthocyanidins/anthocyanins present in the flowers. The
plants were found in mainly three genotypesin India. C. ternatea
plant genotype was identified by the colour of flowers which is
mainly found in blue, pink and white.The discovery of natural
sources of antioxidants to prevent these diseases is proving
helpful for human health. C. ternatea plants include improving
cognitive function and reducing dementia, treating respiratory
conditions such as asthma and bronchitis, reducing
inflammation, and exhibiting laxative and diuretic actions [1]
[2]. The compounds have the potential to address various
diseases, including allergies, cough [3] arthritis [4],
neuroprotective effects [5], hepatoprotective effects [6],
diabetes [7] inflammatory conditions, cancer, and other life-
threatening conditions [8].

Plant products have been recognized for their potential to
provide a broad choice of health welfare due to their bioactive
compounds having antioxidant properties.
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Free radicals scavenge and prevent cellular damage, which is
how antioxidants mitigate the damaging effects of ROS.
Antioxidants are molecules that protect the enzymes as well as
cell organelles from oxidative damage, and they are used as a
defense mechanism in removing or repairing damaged
molecules. Natural antioxidant compounds have become very
important. And medicinal plants are becoming important
natural sources of antioxidant enzymes [9].

Clitoia ternatea or butterfly pea plant has gained attention for its
antioxidant properties. C. ternatea’s antioxidant scavenging
activity and antioxidant enzymes have been assessed by using a
number of assays. The comparative study of antioxidants
activity of root, leaf, flower, and seed of CT was not done in
before the research study. The scavenging methods are
generally used for assessing the antioxidant activities of foods,
food additives, and natural items [10]. The current research
objectives were comparative analyzed for antioxidant activity
presentin theroot, leaf, seed, and flower of C. ternatea.

Materials and Methods

Chemicals Required: Ethanol, DPPH, Ascorbic acid, ABTs,
Potassium Persulphate, Gallic acid, Acetone, Potassium
Ferricyanide, FeCl,, BHT, Guaiacol, Hydrogen peroxide, Sodium
pyrophosphate, Phenazine Methosulphate (PMS), Nitroblue
tetrazolium (NBT), NADH, Glacial acetic acids, Butanol,
Guaiacol, Sorbitol, NaCl, Catechol, Tris-HCI

Collection of Plant Sample
From the nursery of the Horticulture Wing of the Central Public
Works Department, located in Mehrauli, Delhi, the healthy and
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diseases free plant parts of Clitoria ternatea were collected
(Figure 1). All analytical work was performed in the well-
developed laboratory of the National Institute of Food
Technology Entrepreneur and Management (NIFTEM) at
Sonipat, Haryana. The blue variety blooming plant's roots,
leaves, seeds, and flowers were taken for further analysis as it
was easily available than the white and pink genotype.

A. ROOT

D. FLOWER

C. LEAF

Figure 1: Different Parts of C. ternatea Plant

Extracts Preparation: From the nursery, the mature, robust,
and fresh Clitoria ternatea leaves, roots, seeds, and flowers were
collected. Five minutes were spent cleaning them in fresh water.
After that, distilled water was used to rinse it. All parts such as
leaves, roots, seeds, and flowers were crushed in to small pieces.
They were stored separately in bowls.

The solvent used to prepare the extract was ethanol; one gram of
fresh material was dissolved in 100 ml of a 60% ethanol solution
[11] [15]. After being kept at room temperature for three hours,
the flasks were putin a rotary shaker with a speed setting of 100
rpm. For the qualitative test of secondary metabolites, samples
were treated with charcoal powder and left for 10 minutes to
remove colour of the solvents. Extracts were then centrifuged
separately in ethanolat 5000 rpm for 15 minutes. The extraction
and analytical procedures were performed inan ice box or at 0°C
for preventing denaturation of enzymes. After that samples
werekeptin the refrigeratorat4°C

Assay of DPPH Scavenging activity

Chan et al. [12] method was used for DPPH radical scavenging
activity with the slight modification. The 0.5 g sample was
homogenized in mortar-pestle with 50% ethanol in an ice box.
The sample was centrifuged at 5000 rpm for 15 minutes and the
final volume of the supernatant was made 4.0 ml which was
adjusted with 50% ethanol. Finally, extracts of 1.0 ml aliquotand
1.0 ml DPPH solution (0.1mM) was added. For blank equal
amount of ethanoland DPPH was used.

The mixture was shaken vigorously and was left to stand in dark
for 30 min and the absorbance wasread at 517 nm. DPPH radical
scavenging assay was standardized against mg/ml of ascorbic
acid and expressed as mg ascorbic acid/g of fresh weight of the
sample and calculated by inhibition percentage.

% Inhibition = [(A control - A sample) / A control] x 100%

The extract's capacity to scavenge DPPH radicals was also
quantified as IC50 values. The effective concentration of the
extract (IC50) needed for 50% DPPH radical scavenging was
determined by plotting the scavenging activity against sample
concentration.

ABTsradical scavenging assay:

Stratil et al. [13] method used for the procedure for measuring
ABTs (2, 2'-azino-bis -3- ethyl benzothiazoline 6-sulphonic
acid) was determined. 0.5 g of fresh sample was homogenized in
mortar-pestle with 2.0 ml of phosphate buffer and centrifuged
at 5,000 rpm for 10 minutes at 4°C and the supernatant was only
used for the assay. Adjust the volume to 4.0 ml with phosphate
buffer. For the ABTs solution, made mixture of ABTs (7mM) and
potassium persulfate (4.95mM) in 1:1 ratio (v/v) was allowed to
stand overnight at room temperature in the dark to form radical
cations ABTs+. In the reaction mixture, 1.0 ml of extract was
mixed with 3.9 ml ABTS solution and 0.1 ml phosphate buffer
(P"7.4), and a decrease in the absorbance was measured at 745
nm. The blank was prepared in the same procedure without the
use of extract. ABTs assay was standardized against mg/ml of
Gallic acid and calculated by inhibition percentage by using the
following formula:

% Inhibition =[(A control - Asample) / A control] x 100%

The extract's ABT radical scavenging activity was represented
as IC50 values. A graph that shows the sample concentration
needed to scavenge 50% of the free radicals produced by 50%
ABT was used to compute the IC50 values which expressed in
percentage value.

Assay of Ferric Reducing Antioxidant Power (FRAP)

FRAP activity was determined by the modified method of
Athukorala et al. [14].0.5g of fresh sample was homogenized in
mortar-pestle with 4.0 ml of 70% acetone. After centrifugation
at 5,000 rpm for 10 min, the final volume of the supernatant was
made upto 10.0 ml with 70% acetone. In the reaction mixture,
1.0 ml of extract was mixed with 2.5 ml phosphate buffer and 2.5
ml potassium ferricyanide, incubated for 20 min at 50°C, and
then added 2.5 ml FeCl, After that again centrifuge for 10
minutes at 3000 rpm. The upper layer of solution was pull out
and 2.5 ml was mixed with 2.5 ml distilled water and 0.5 ml Fecl..
Absorbance was measured at 700 nm. Higher absorbance of the
reaction mixture indicated greater reducing power.

The ferric reducing antioxidant power assay was calibrated
against mg per ml of BHT (Butylated Hydroxy Toluene). The
extract's of FRAP radical scavenging activity was quantified in
terms of IC50 values. A graph that shows the sample
concentration needed to scavenge 50% of the FRAP free radicals
was used to calculate the IC50 values. The inhibition percentage
was also calculated by using the following formula:

% Inhibition =[(A control - Asample) / A control] x 100%

Statistical analysis

The results of all data were statistically analyzed by analysis of
variance at least significant difference at 0.05 levels and
performed by Microsoft Excel.
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Results and Discussion
Table 1.0: DPPH activity of plant parts of Clitoriaternatea on different concentrations
Concentration(mg/ml) Inhibition % (Unit: mg Ascorbic acid /g Fresh wt.)
Root Leaf Flower Seed
0.2 25.53+0.61 35.80+0.72 53.57+1.13 23.28+0.57
0.4 28.96+0.67 43.16+0.74 58.96+1.27 27.50+1.09
0.6 35.77+0.55 53.93+0.83 68.40+0.63 34.50+0.69
0.8 39.90+0.59 65.26+1.01 79.33+0.66 38.87+1.13
1.0 48.8+0.72 79.73+1.15 88.43+0.69 48.20+1.06
Mean 35.79 55.57 69.74 34.47
C.D. 1973 2.89 291 2.997
SE(m) 0.618 0.91 0.912 0.939
SE(d) 0.874 1.28 1.29 1.328
C.V. 3.002 2.82 2.265 4.718
P value at 5% 0.0091 0.0061 0.0046 0.0098

Values are presented as mean+S.D, n=4.(Experiments were made as 3 parallel)

Ethanol based extract of root, leaf, flower and seed tissue of C.
ternatea plant was taken at five distinct concentrations like 0.2,
0.4, 0.6, 0.8, and 1.0 mg/ml, respectively, and observed by
inhibition percentage value for all antioxidant activity like
DPPH, ABTs, FRAP and Superoxide. It was used to analyze the
inhibition % or IC50 value of the scavenging activity of free
radicals. These activities were recorded as per Table 1.0 and
Figure 2 below:

SCAVENGING ACTIVITY of DPPH

®Root ®Leaf © Flower = Seed

Inhibition %
35.8
53.57
23.28
43.16
58.96
7.5
53.93
68.4
34.5
65.26
79.33
38.87
79.73
88.43
48.2

e 25.53
e 28.96

2
e 35.77
e 48.8

0.2 0.4 0.6 0.8 1
Concentration mg/ml

Figure 2: DPPH Scavenging Activity in parts of C. ternatea at different
concentration

Table 2: ABTs activity in plant parts of C.ternatea at different concentrations

The result showed that DPPH scavenging activity of free radicals
were found inincreasing order with increase in concentration of
leaf, flower, root, and seeds of CT plant. The maximum inhibition
percentage was observed in flowers with all concentrations
followed by leaf, root, and seeds respectively. The flower with
the highest DPPH scavenging activity was measured 88.43% ata
concentration of 1.0 mg/ml and its mean value was 69.74 %
observed in the CT extract. However, flower followed leaf
(79.73%), root (48.8%), and seed (48.2%) respectively at 1.0
concentration. (DPPH scavenging activity flower> leaf> root>
seed).

The ABTs activity was the extract contents' capacity to transfer
an electron to the preformed radical, which lowers absorbance.
The observations were recorded in Table 2 below and inhibition
percentage were plotted at figure 3. Clitoria ternatea activities of
ethanolic extract against ABTs free radicals showed
concentration-dependent effects and maximum inhibition
percentage found in flower at 1mg/ml concentrationi.e. 96.7 mg
GAE/gFW followed by leaf- 85.76 mg GAE/gFW, root- 68.73 mg
GAE/gFW and seed 68.5 mg GAE/gFW. Although the potency of
the CT extract was less than that of the positive control (GAE),
these assays demonstrated the extract's ability to scavenge free
radicals. As per result, the increasing order of ABTs activity in
extracts were recorded with increasing concentration. (ABTs
activity Flower > leaf > root > seed).

. Inhibition %(Unit: (GAE) mg/gFresh wt.)
Concentration(mg/ml)
Root Leaf Flower Seed
0.2 33.26+1.13 55.46+1.24 65.36+1.09 35.20+1.18
0.4 46.83+0.63 58.87+0.55 78.87+0.60 48.40+0.60
0.6 53.63+0.54 64.20+0.60 85.59+0.66 55.30+0.68
0.8 59.17+1.09 73.43+1.12 89.53+0.69 59.20+1.12
1.0 68.7310.60 85.40+1.15 96.70+1.21 68.50+0.52
Mean 52.32 67.54 83.21 53.32
C.D. 2.69 3.14 2.823 2.739
SE(m) 0.843 0.92 0.884 0.858
SE(d) 1.192 1.39 1.251 1.214
C.V. 2.79 2.58 1.841 2.788
P <0.05 0.0112 0.0048 0.00384 0.0062

Value are presented as mean+S.D,n=4. (Experiments were made as 3 parallel)
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Figure 3: ABT activity at different concentrations in C. ternatea

. 68.73
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Table 3: FRAP activity on different concentration in Plant tissue of CT

68.5

The inhibition percentage of FRAP activity was evaluated on the
different concentration i.e. 0.2, 0.4, 0.6, 0.8 and 1.0 mg/ml of
roots, seeds, flowers, and leaves of CT plant. The observations
were recorded as per Table 3 and the inhibition percentage was
plotted in Figure 4 below:

Concentration(mg/ml) Inhibition % (mg BHT /g F.W.)
Root Leaf Flowers Seeds
0.2 22.70+0.63 37.43+0.61 42.70+0.46 32.67+0.66
0.4 29.87+0.61 41.80+0.53 59.87+0.55 39.77+1.09
0.6 37.41+0.87 53.80+1.21 67.43+0.56 47.43+0.67
0.8 43.40+0.74 61.37+0.62 73.26+1.18 53.33+0.56
1.0 56.67+1.18 69.87+0.60 86.63+0.63 66.67+0.69
Mean 38.01 52.85 65.98 47.97
C.D. 2.66 2.41 2.321 2.42
SE(m) 0.834 0.75 0.727 0.77
SE(d) 1.179 1.06 1.028 1.07
C.V. 3.798 2.47 1.909 2.73
P<0.05 0.009 0.006 0.005 0.007

Values are presented as mean+S.D, n=4.(Experiments were made as 3 parallel)

FRAP Activity of CT
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Figure 4:FRAP activity at different concentration in C.ternatea

e 56.67

66.67

86.63
69.87

Table 3 shows that gradually increased in concentration of the
ethanolic extract of all parts, the mean value of FRAP scavenging
was also increased. The study revealed that the concentration of
1mg/ml, the flower showed the maximum FRAP activity i.e.
(86.63%0.63) followed by leaf (69.87+0.60), seeds (66.67+0.69)
and root (56.67+1.18) [16]. The same trend was observed in all
other concentrations (Figure 4.) (FRAP activity Flower > leaf >
seed >root).

Superoxide radical activity was evaluated through inhibition
percentage on the different concentration of leaf, root, flowers,

and seeds of CT plant. The standard used for superoxide scavenging activity was ascorbic acid in mg/gm. The results were recorded
at Table 4 and Figure 5. The result shows that at 1mg/ml concentration, superoxide scavenging % was maximum in flower 97.56%
followed seed 90.23%, leaf 85.76 %, and root 72.37%. The same trend was found in all other concentration (Figure 5). (Superoxide
activity Flower > Seed >leaf > root) [16].

Table 4:Superoxide activity on different concentration in Plant tissue of C. ternatea

Concentration(mg/mI) Inhibition % (Unit: mg ascorbic acid/g FW)
Root Leaf Flower Seeds
0.2 52.67+0.64 59.47+0.55 62.37+0.76 59.57+0.25
0.4 55.87+0.66 66.23+0.54 69.07+0.69 67.11+0.16
0.6 61.47+0.64 71.43+0.64 76.70+0.52 72.15+0.56
0.8 69.43+0.78 79.60+0.65 89.86+0.60 82.33+0.34
1.0 72.37+1.18 85.76+0.47 97.56+0.52 90.23+0.47
Mean 62.36 72.42 79.11 74.28
C.D. 2.557 1.81 2.004 2.23
SE(m) 0.801 0.56 0.628 0.71
SE(d) 1.133 0.84 0.888 0.94
C.V. 2.225 1.35 1.374 2.14
P <0.05 0.005 0.004 0.004 0.004

Values are presented as mean+S.D, n=4.(Experiments were made as 3 parallel)
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Figure 5: Superoxide activity at different concentrations in C. ternatea

The result shows the increasing trend after increase in
superoxide activity on increase of concentration of the extract,
the mean value of superoxide is also increased. The study
revealed that on a concentration of 1mg/ml, the flower showed
the maximum superoxide activity and their inhibition
percentage was 97.56% followed by seeds (90.23%), leaf
Overall, according to results of current research, C. ternatea
flowers showed high antioxidant contents at 1.0mg/ml
concentration, as per the given Table 5 (Figure 6) below:

Table 5: Comparative study of different antioxidants of Inhibition % at 1.0 mg/ml concentration

Root Leaf Flower Seed
DPPH 48.8+0.72 79.73+£1.15 88.43+0.69 48.20+1.06
ABTs 68.73+0.60 85.40+1.15 96.70+1.21 68.50+0.52
FRAP 56.67+1.18 69.87+0.60 86.63+0.63 66.67+0.69
Superoxide 72.37+1.18 85.76+0.47 97.56+0.52 90.23+0.47

97.56

96.7
85.4

85.76
90.23

79.73

Inhibition %

e 86.63
69.87
66.67
72.37

. 488
e 8843
48.2
68.73
68.5
I 56.67

DPPH ABTs FRAP
= Root ™ Flower Leaf Seed

Superoxide

Figure 6: Inhibition % of scavenging activity at 1.0 mg/ml concentration of
C.Tplant

The comparative study of all antioxidants such as DPPH, ABTs,
FRAP and superoxide, findings of above results in Table 5
observed that the superoxide scavenging activity showed
maximum in root (72.37 mg/ml) at 1.0 mg/mg in comparison to
other antioxidants activity like DPPH, ABTs and FRAP. However,
the activities of ABTs and super anions were showed highest
scavenging activities in leaves and found value (85.40 and
85.76) in comparison to DPPH and FRAP activities at 1mg/ml
concentration. While, ABTS and superoxide anion activities
observed highest in flowers and found approximate same value
(97.56+0.52and 96.70+1.21) at Img/ml in comparison to other
selected antioxidants like DPPH and FRAP. The results of
superoxide scavenging activity was observed highest in seed
(90.23+0.47) than FRAP, ABTs and DPPH activity. The results of
DPPH and superoxide activity were observed 48.20+1.06 and
90.23+0.47 in seeds whereas the FRAP shows 66.67+0.69 at
1mg/ml. Overall, among all selected antioxidant parameters,
superoxide scavenging activity was observed highest in all part
of C. ternatea plant (Table 5). Superoxide anion was showed
more scavenging activity than ABTs activity for all parts like
root, leafflower and seed (Superoxide > ABTs) of CT plant.

Conclusion

2,2 diphenyl-1-picrylhydrazyl radical (DPPH) radical
scavenging, ferric reducing antioxidant power (FRAP), ferrous
ion chelating power, 2,2-azino-bis (3-ethylbenzthiazoline-6-
sulphonic acid (ABTS) radical scavenging are the examples of
synthetic antioxidant assays which are used for especially assay
of free radicals in the laboratory. The maximum scavenging
activity was observed at 1mg/ml concentration of all
antioxidants.

By employing these complementary assays, the study intended
to comprehensively characterize the antioxidant potential of C.
ternatea and shed light on the mechanisms under lying its
scavenging free radical molecules. Herbal medicine of
Ayurvedic plants is spread all over world which is used for the
removal of chronic and acute diseases. It has no side effect on the
body and increase the boost up the immunity. C. ternatea plant
has also keep good potential of phytochemicals or inactive
ingredients which is safely used for the cure of many diseases.
Presence of bioactive compounds as antioxidants revealed that
it could be used in the natural colourants, pharmacological,
bioengineering, ayurvedic, insecticidal, therapeutic which are
extracted from various plant parts of Clitoria ternatea.

Acknowledgement: I am very thankful to the scientists and
staffsassociated in the analytical and statistical analysis work.

Conflict ofinterest: No Conflict of intrest

References

1. Darsini I P, Shamshad A S (2013) Antimicrobial Activity and
Phytochemical Evaluation of Clitoriaternatea. International
Journal of Science and Research, 4:823-825.

2. K Kazuma, N Noda, M. Suzuki (2003) Malonylated flavonol
glycosides from the petals of Clitoria ternatea,
Phytochemistry, 62: 229-237.https://doi.org/10.1016/S0
031-9422(02)00486-7.

3. NKSingh, D Garabadu, P Sharma et al (2018) Anti-allergy and
anti-tussive activity of Clitoria ternatea L. in experimental
animals, J. Ethnopharmacol.224:15-26.
https://doi.org/10.1016/j.jep.2018.05.026.

4. R Adhikary, S Sultana, B Bishayi (2018) Clitoria ternatea
flower petals: effect on TNFR1 neutralization via
downregulation of synovial matrix metalloproteases, J.
Ethnopharmacol, 210: 209-222.
https://doi.org/10.1016/]j.jep.2017.08.017

5. Shanmugasundram R, Devi V K, Tresina P S et al (2010)
Hepatoprotective activity of ethanol extract of Clitoria
ternatea Linn and Cassia angustofolia vahl leafs against CCl4
induced liver toxicity in rats. International Research Journal of
Pharmacy, 1(1),201-205.
https://doi.org/10.3390/molecules161210134

350.

© 2024 AATCC Review. All Rights Reserved.


https://doi.org/10.1016/j.jep.2017.08.017
https://doi.org/10.3390%2Fmolecules161210134

Kiran et al, / AATCC Review (2024)

10.

11.

K S Raghu, B R Shamprasad, S P Kabekkodu et al (2017) Age
dependent neuroprotective effects of medhya rasayana
prepared from Clitoria ternatea Linn. in stress-induced rat
brain, J. Eethnopharmacol, 197: 173-183.
https://doi.org/10.1016/j.jep.2016.07.068

KNithianantham, KY Ping, LY Latha etal (2013) Evaluation of
hepatoprotective effect of methanolic extract of Clitoria
ternatea (Linn.) flower against acetaminophen-induced liver
damage, Asian Pacific J. Trop. Dis., 3(4): 314-319.
https://doi.org/10.1016/S2222-1808(13)6007

5-4

G. Hungerford, R Divers, M A (2018) Lemos.; B.S. Chu.
Interaction of Clitoria ternateal. flower extract with alpha-
amylase by photon streaming time-resolved fluorescence,

Biophys.]. 114(3),418a.https://doi.org/10.1016/j.bpj.
2017.11.2318

Kumar, U., Mishra, M., & Prakash, V. (2012). Assessment of
antioxidant enzymes and free radical scavenging activity of
selected medicinal plants. Free Radicals and Antioxidants,
2(3),58-63.

Harbone ]JB. (1998) Phytochemical methods, a guide to
modern techniques of plantanalysis. India: Springer Pvt. Hd;

Tuan Putra, T. N. M., Zainol, M. K., MohdIsa, N. S., &
Mohdmaidin, N. (2021). Chemical characterization of
ethanolic extract of Butterfly pea flower (Clitoria ternatea).
Food Research, 5(4),127-134.

12.

13.

14.

15.

16.

Chan, E. W. C, Lim, Y. Y,, & Chew, Y. L. (2007). Antioxidant
activity of Camellia sinensis leaves and tea from a low land
plantation in Malaysia. Food chemistry, 102(4),1214-1222.

StratilP, Klejdus, B.,andKuban, V.(2007). Determination of
phenolic compounds and the antioxidant activity in fruits and
cereals. Talanta.71(4):1741-1751.

Athukorala, Y., Kim,K.N.,and]Jeon,Y.J.(2006). Antiproliferative
and antioxidant properties of an enzymatic hydrolysate from
brown alga, Eckloniacava. Food and chemical
toxicology.44(7):1065-1074.

Jayhoon, A. S., Kumar, P, Kumar, M., Yadav, M. K., & Singh, S. K.
(2023). Analysis of Morphological and Biochemical
Characters of Different Aromatic Rice (Oryza sativa L.)
Varieties for Grain Quality Assessment. Biological Forum - An
International Journal15(9):994-1000

Kiran, Kumar, P.; Kirti, S. and Daudi, A.A. (2019).
Phytochemical analysis and antioxidants activity of Silybum
marianum (L.) Gaertn. Ann.Phytomed., 8(1):12 7-
134.http://dx.doi.org/10.21276/ap.2019.8.1.16

351

© 2024 AATCC Review. All Rights Reserved.


http://dx.doi.org/10.21276/ap.2019.8.1.16
https://doi.org/10.1016/j.jep.2016.07.068
https://doi.org/10.1016%2FS2222-1808(13)60075-4
https://doi.org/10.1016%2FS2222-1808(13)60075-4
http://dx.doi.org/10.1016/j.bpj.2017.11.2318
http://dx.doi.org/10.1016/j.bpj.2017.11.2318

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

