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Abstract

Vitis vinifera is one of the important economic fruit crop having widespread application in variety of health
diseases and disorders. Since an ancient times, Vitis vinefera is significantly used in Ayurveda due presence
of bioactive polyphenols. .Although, its fruits and seeds has been used in various Ayurvedic Rasayan
drugs and formulations, scanty research has been carried out on presence of polyphenols in aerial parts of
this plants and their study as a remedial agent. The present study deals with identification and
determination of bioactive polyphenols in Black and White (Green) cultivar of V.vinefera .Organic extracts
were prepared by soaking the dry powder into 90% Methanol. Qualitative analysis of different parts of V.
vinefera viz. leaf lamina, stem and petiole was carried out by phytochemical screening. In the quantitative
analysis, Folin-Ciocalteau method was used to determine total phenolic content whereas, total flavonoid
content was estimated by aluminum chloride colorimetric assay. Free radical scavenging activity of extract
was carried out by DPPH assay and accumulation of bioactive compounds in different regions was studied
by anatomical analysis. Results of phytochemical screening of both cultivars showed presence of bioactive
polyphenols viz. flavonoids, ellagic acid, tannin along with other phenolic compounds in high abundance. In
the white cultivar total phenolic content of petiole was found to be highest (1.44+ 0.19 mg/g GAE)
whereas, leaves showed lowest content (0.38+ 0.11 mg/g GAE).In the black cultivar, leaves showed highest
content of total phenols (1.57+ 0.05 mg/g GAE) and stem showed lowest content i.e. 0.41+ 0.07 mg/g GAE.
Total flavonoid content of petiole of white cultivar was observed to be highest (0.15 +0.05mg/g quercetin
equivalent) as compared to leaves and stem. Whereas, leaves of black cultivar showed almost high content
of flavonoid i.e. 0.26 £0.09 mg/g quercetin equivalent. Order of radical scavenging activity for both cultivar
was, petiole (79.24%)>stem (75.10%)>leaf lamina (72.37%) and stem (83.03%)> petiole (80.40 %)> leaf
lamina (62.42%) respectively .Amount of flavonoids (quercetin) in petiole of white cultivar was found to be
3.27 ppm by HPLC analysis. Findings of the current study revealed that aerial parts of V. vinefera are rich
source of various bioactive polyphenolic compounds with promising therapeutic potential. Therefore
irrespective to economic boundaries, these aerial parts can be efficiently used in for phyto-therapeutic
applications.
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Introduction

Polyphenols are found ubiquitously in plants their regular consumption has been associated with a
reduced risk of a number of chronic diseases, including cancer, cardiovascular disease and
neurodegenerative disorders. Rather than exerting direct antioxidant effects, the mechanisms by which
polyphenols express these beneficial properties appear to involve their interaction with cellular signalin?
pathways and related machinery that mediate cell function under both normal and pathological conditions ™

Vitis vinifera is one of the important fruit crop linked with human history during the evolutionary
development of humankind. According to the scientific evidences, fruit berry, seeds and skin of V, vinefera
are used in the different Ayurvedik Rasayan drugs and formulations since an ancient times. This plant
contains various bioactive polyphenolic compounds which are highly accumulated in different parts such
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as berry, skin, seeds, leaves, stems containing polyphenolic compounds viz. flavonoids predominantly, (+)-
catechins, (—)- epicatechin and procyanidin polymers along with the stilbene compounds like resveratrol and
some phenolic acids. These grape polyphenols possess numerous biological activities and health-promoting
potential. It caused arrest of G1-phase cell cycle, decreased the cell cycle regulators such as cyclins D1/D2/E
and C (dks, hyper-phosphorylated pRb proteins, AP-1,and MEK1>ERK1/2signaling)and enhanced the
p21WAF1/CIP1. Moreover, increased production of 8-oxo-7, 8-dihydro-2'- deox?/ guanosine in UVA-
irradiated genomic DNA of HaCat human keratinocyte cells is also reported 2! They also employs
antioxidant mechanism through (i) scavenging peroxyl radicals and lipid alkoxyl (ii) chelating metal ions
(iii) producing a-tocopherol during reduction of the a- tocopheroxyl radical. i

On basis of clinical trials, this plant is considered as important source of various bioactive
Phytochemicals (viz .flavonoids, tannins, resveratrol, and some phenolic acids including ellagic acid)
' These Polyphenolic phytochemicals are known for their anit-oxidative , antimicrobial, anti- inflammatory
capacity ' anti-carcinogenic and antihypertensive activities. ¥ ‘In addition to this, these polyphenolic
compounds exhibit an effect on cell signaling pathways and on the gene expression ®*%In 1990, Marusic,
a well-known herbal medicine practitioner stated that the prime material for preparation of herbal remedies
should be grapes, flowers, leaves and vine tendrils*!

Unfortunately, scanty research has been carried out on presence of polyphenols in aerial parts of this
plants and their study as a remedial agent. So, the present work has been focused on qualitative and
quantitative analysis of various bioactive polyphenols as well as their free radical scavenging activity
(antioxidant activity) for studying the therapeutic potential of V.vinefera.

e

Materials and Methods

Collection of Plant Material
Fresh and healthy aerial plant parts (leaf lamina, stem and petiole) of White and Black cultivars of V.
vinefera were randomly collected from vineyards of Nashik valley, Maharashtra India during June 2016.

Preparation of Plant Extract

Plant parts were cleaned, cut into small pieces and shade dried at room temperature for fifteen days and
grounded to fine powder to store in air tight bags. Organic extracts are prepared by soaking the dry powder
(10%) into 90% Methanol and incubated at room temperature with gentle shaking for 72 h. The supernatants
obtained was used for further analysis.

Phytochemical analysis

Extracts were tested for the presence of various bioactive polyphenols by using reported standard methods
like, flavonoids by Shinoda Test ™ tannins by Gelatin Test ¥ ellagic acid ™ and presence of other
phenolic compounds were detected by Ferric Chloride Test M These tests were identified by visual
observation of colour change or by precipitate formation on addition of specific reagents to the test solution.

Determination of total phenolics

Total phenolics content was determined by Folin-Ciocalteau method of Zheng and Wang. Absorbance of the
test sample was measured at 725 nm and content of phenolics in extracts was calculated using a Gallic acid
(0.1-1.0 mg mL™) standard curve ,and the results were expressed in terms of gallic acid equivalent (mg of
GAE/qg of extract).[*®

Quantitative analysis of flavonoids.

The total flavonoid content was estimated using aluminum chloride assay ™" Absorbance of the test sample
was measured at 510 nm and total flavonoid content was calculated as quercetin equivalents from a
calibration curve of quercetin. The calibration curve was prepared in the same manner using 0.1-1 mg mL™
of quercetin solutions in methanol.

In Vitro Antioxidant Assay

Page 2591



'HandoreA.V. ,International Journal of Ayurvedic & Herbal Medicine 7(3) May.-June.2017 (2590-2596)

The antioxidant potential of plant extracts (leaf -lamina, stem and petiole) were estimated by the free
radical scavenging ability or donation of hydrogen ions with reference to the stable 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging activity by the spectrophotometric method reported by Santanu
Sannigrahi.et al., with few modifications .*®*Briefly, plant extract (100pl) was added into 100 pL
methanolic solution of DPPH (0.1mM) final volume was made up to 2 mL with methanol. Whole mixture
was shaken vigorously and incubated (30 min) in dark at room temperature. Absorbance was measured at
517 nm and percentage of DPPH scavenging activity or % inhibition was calculated by following equation,

Percentage DPPH scavenging activity=(A A 1)/ A ¢ X100
(Where, A o =absorbance of the control, A 1=Absorbance of the sample )

HPLC Analysis

HPLC Analysis was performed on Analytical Technologies Ltd.-HPLC 3000 series gradient binary systems.
Column configurations were Grace,RP-18,250mmx 4.6 mm (ID),Particle size 5 pm held at room
temperature using the solvent system, Methanol:Water (90:10)(v/v).Flavonoid-quercetin (50 ppm) was used
as reference. Sample was detected at 270 nm with 20ul of sample injection. at 0.8 ml/min(lsocratically).

Anatomical analysis

For anatomical analysis of fresh samples (Mature leaf lamina, stem and petiole), very thin transverse
sections were obtained with sharp razor followed by staining with safranin. Microscopic observation was
carried out to study the accumulation of bioactive compounds in different regions.

Results and Discussion

Phytochemical analysis

Presence of bioactive polyphenols was detected by visual observation of color change or by precipitate
formation on addition of the specific reagents to the test solution. It was found that all the aerial parts of both
cultivars showed presence of Flavonoids, Ellagic acid, Tannin and other phenolic compounds in high
abundance. (Fig.1.)

[White Cultivar] [Black Cultivar]

A .Positive Control , B .Leaf lamina ,C. Stem, D. Petiole , E. Negative Control

Phytochemical Detection Tests for Bioactive Polyphenolic compounds
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Determination of total Phenolics

Total phenolic content was determined by Folin-Ciocalteau method and expressed as mg gallic acid
equivalent(GAE) per gram of extract using a standard curve of gallic acid (y = 0.5724x + 0.3721 ,r2 =
0.968). Results obtained showed that total phenolic content in the petiole of white cultivar was highest
(1.44+ 0.19 mg/g GAE) whereas, leaves showed lowest content (0.38+ 0.11 mg/g GAE).In black cultivar,
leaves showed highest content of total phenols (1.57+ 0.05 mg/g GAE) and stem showed lowest content i.e.
0.41+ 0.07 mg/g GAE. (Table.1.)

Sample Total Flavonoid Content Total Phenolic Content
mg/g quercetin equivalent | mg/g Gallic acid equivalent

White Cultivar

A (Leaf Lamina) 0.09 +0.02 0.38+0.11

B (Stem) 0.13+0.03 0.87+0.01

C (Petiole) 0.15 +0.05 1.44+0.19
Red Cultivar

I (Leaf Lamina) 0.26 £0.09 1.57+0.05

Il (Stem) 0.22 +0.05 0.41+ 0.07

111 (Petiole) 0.26 £0.06 1.07+0.19

*All values were expressed as the mean of triplicates + standard deviation (SD).

Table.1.Total Phenolic Content and Total Flavonoid content of Red and White Cultivar of
V.vinefera

Quantitative analysis of flavonoids.

The total Flavonoid content was determined by aluminum chloride colorimetric method and expressed as
quercetin equivalents in mg/g dry powder, and fractions using a standard curve of quercetin (y = 0.3369x +
0.0149,r2 = 0.9701). Total flavonoid content of petiole of white cultivar was observed to be highest (0.15
+0.05mg/g quercetin equivalent) as compared to leaves and stem. Wheras, leaves of black cultivar showed
almost high content of flavonoid i.e. 0.26 £0.09 mg/g quercetin equivalent. (Table.1)

Antioxidant Activity of Extract:

The DPPH radical scavenging activity of the polyphenolic extract of different aerial parts of V.vinefera is
carried out in triplicates. Ascorbic acid was used as reference compound. It was observed that petiole of
white cultivar, showed highest radical scavenging activity or % inhibition (79.24%) in comparison with
stem (75.10%) and leaf lamina (72.37%).Whereas, in red cultivar, highest radical scavenging activity was
shown by stem (83.03%) as compared to petiole and leaf which was 80.40 % and 62.42 % respectively. The
observed reduction of DPPH by the extract was either due to the transfer of hydrogen atom or transfer of an
electron as phenolic compounds are effective hydrogen donors, which makes them good antioxidants .Thus,
dietary polyphenolic compounds could facilitate the endogenous antioxidant system by stimulating
transcription.
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Fig.2. Antioxidant potential of Aerial parts of V.vinefera

Anatomy of aerial plant parts
The anatomical analysis of aerial parts showed variations in accumulation of bioactive compounds in leaf

lamina, stem and petiole. Transverse section of the leaf lamina and stem showed comparatively less
accumulation of bioactive compounds in different regions whereas transverse section of petiole showed
highest accumulation of bioactive compounds in epidermis, hypodermal cortex, parenchymatus cortex,
phloem, pith region etc.

Accumulated lTioactive compounds

A. Leaf lamina B. Stem C. Petiole

Fig.3. Transverse section of V. vinefera (Black Cultivar)under 40 X magnification:

HPLC Analysis
Detection and quantification of flavonoid (quercetin) content of petiole of white cultivar was carried out by

use of HPLC. The chromatogram was obtained at 270nm and identified by comparing the retention time of
sample with standard Rt =3.8min. Flavonoid (Quercetin) concentration was found to be 3.27 ppm.
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Quercétin(Flavonbid)

(a) (b)
Fig.4. (a) HPLC chromatogram of Flavonoid standard( Quercetin ) at 270nm , Rt =3.8min
(b)HPLC chromatogram of petiole extract(white cultivar), at 270nm , Rt =3.8min

Conclusion

The present study was carried out for qualitative as well as quantitative analysis of  various
bioactive compounds in the aerial parts of V.vinefera .Phytochemical screening of almost all the aerial parts
of both cultivars showed presence of flavonoids, Ellagic acid, Tannin and other phenolic compounds in very
high abundance. Anatomical analysis of the leaf lamina and stem showed comparatively less accumulation
of bioactive compounds whereas, transverse section of petiole showed highest accumulation of bioactive
compounds. Total flavonoid content of petiole of white cultivar was observed to be highest (0.15 +0.05mg/g
quercetin equivalent) as compared to leaf lamina and stem. Whereas, leaves of black cultivar showed almost
high content of flavonoid which was 0.26 £0.09 mg/g quercetin equivalent .It was found that total phenolic
content in the petiole of white cultivar was highest (1.44+ 0.19 mg/g GAE) whereas, leaves showed lowest
content (0.38+ 0.11 mg/g GAE).In the black cultivar, leaf lamina showed highest content of total phenols
(1.57+ 0.05 mg/g GAE) and stem showed lowest content i.e. 0.41+ 0.07 mg/g GAE. Findings of the
quantitative study demonstrated that although, fruit berry and seeds of V.vinefera are reported as rich
sources of medicinally essential compounds ,aerial parts of this plants have significant amount of bioactive
polyphenols which are clinically proved as therapeutic agents due to their anti-oxidative, anti-microbial,
anti-inflammatory, anti-carcinogenic and anti-hypertensive activities. Therefore irrespective to economic
boundaries, aerial parts of V.vinefera can be efficiently used for phyto-therapeutic applications.
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