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Abstract

Background: Arishtas are weakly alcoholic Ayurvedic formulations prepared by fermenting the decoction of
medicinal plants in an airtight sealed vessels. The presence of Vitis vinifera is considered essential to initiate the
fermentation process. The fruits of V. vinifera were reported to have different polar components such as phenolics,
phenolic acids, flavonoids, and flavonoid glycosides. Literature has mentioned the impact of fermentation in
altering the chemical skeleton of molecules. Materials and Methods: Considering this fact, the present study
was designed to understand the possible impact of fermentation on the chemical profile of V. vinifera by reversed-
phase high-performance liquid chromatography (RP-HPLC) studies. Both fermented and non-fermented extract
of V. vinifera was prepared by the traditional method and analyzed for chemical changes by RP-HPLC-ultraviolet
method. Results and Conclusions: It was observed that the chromatogram of non-fermented extract of V. vinifera
showed comparatively very few peaks as compared to the chromatogram of its fermented extract. This is probably
due to the fact that the large molecular weight polyphenolics particularly flavonoid glycosides and tannins are
hydrolyzed during ferat mention and degraded into small molecules of phenolics or phenolic acids. This change
will modify significantly the biological activity of the fermented extracts and the final Ayurvedic formulation,
particularly fermented biomedicine like Arishtas.
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INTRODUCTION V. vinifera, commonly known as draksha, grapes and

is considered an important traditional medicinal plant

yurveda is a traditional Indian medicinal ~ belonging to the family Vitaceae. The plant is abundantly
A system being serving the public health  present throughout India and also in the majority of the
using plants and plant products in various countries of South East and Far East Asia such as Malaysia,
Ayurvedic formulations. Arishtas are weakly  [ndonesia, Sri Lanka, China, Japan, and Pakistan as well
alcoholic  ayurvedic medicinal preparations 44 Tropical Africa.”” The fruits of ¥/ vinifera were reported
made traditionally in airtight sealed vessel to have different polar components including phenolic

by anaerobic fermentation of the decoction . . . . .
. . . . compounds such as gallic acid, catechin, epicatechin,
of plant materials with a solution of jaggery

for a specified period of time.l! The alcohol,
so generated also served as a preservative.
Examples: Ashokarishta, Abhayarishta, and
Dashmularishta. Fermentation of Arishtas is
brought about by addition of some source of
sugar along with Vitis vinifera. The presence of
V. vinifera is considered essential to initiate the
fermentation process, and thus it is also known
as fermentation initiator.”!
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epigallocatechin, epicatechin gallate, epigallocatechin
gallate, procyanidins B1l, procyanidin B2, and series of
flavonol -O- glycosides such as chrysophanol-8-O-D-
glucopyranoside, quercetin glycosides [3-rhamnoside],
3-0-(6"-galloyl)-B-d-glucopyranoside, naringenin
7-glucoside, and kaempferol 3-O-glucoside.*”

Over the past few years, polyphenolic compounds had
gained much more attention due to their efficiency in
reducing the oxidative stress. As an efficient radical
scavenger, natural polyphenolic molecules are considered
a powerful tool in the treatment of several cardiovascular,
microbial, and neurodegenerative disorders.’®! Due to the
rich chemical diversity and attractive therapeutic potential,
V. vinifera fruits are used as an essential ingredient in most
of the alcoholic Ayurvedic formulation such as Arishtas.
Ayurvedic Formulary of India, 2003 (AFI) reported 19
Arishtas in which V. vinifera along with jaggery or honey
is used as a sugar medium and fermentation initiator.['”)
Fermentation facilitates the dissolution and degradation
of several plant constituents of plant materials which may
lead to the possibility of having some changes in chemical
diversity as well as the therapeutic potential of the final
formulation. Although V. vinifera fruits are used either as
flavoring agent or fermentation initiator, its rich chemical
and biological properties motivated us to determine the
changes in its chemical profile after fermentation. It was
already reported in literature that several factors such as
generation of acid and alcohol during fermentation of
decoction stimulate the hydrolysis of the process, thus
causing biotransformation of chemical substances.!'*!¥]
Various reports have been published which explained the
degradation pattern of polyphenolics substances during
fermentation.!'> Publication of these data promoted us to
explore the effect of fermentation on chemical changes in
V. vinifera fruits.

With the above perspective of evaluating, the effect of
fermentation, reversed-phase high-performance liquid
chromatograms (RP-HPLC) of pre-and post-fermented
extract of V. vinifera fruits was prepared and compared with
each other to know the possible changes in chemical profile
by observing the retention time and ultraviolet (UV) spectrum
of separated peaks.

MATERIALS AND METHODS

Chemicals

All chemicals and solvents were of analytical grade and were
purchased from CDH, S.D. fine chemicals. The triple distilled
water passed through 0.45 pm filter (Sartorius, Germany)
was used in the mobile phase. Methanol and acetic acid were
of HPLC grade and purchased from JT Baker and S. D. Fine
Chemicals (India), respectively.

Plant material

Dried fruits of V. vinifera were purchased from the local
market of Chandigarh and were identified by Dr. A. S. Sandhu
(Garden Supervisor), Department of Natural Products,
NIPER, Mohali.

Extraction procedures

Approximately 100 g of plant material was weighed and
dipped insufficient amount of water. The decoction was made
by continuous boiling till volume is reduced to 1/4™, It was
kept for cooling and then filtered. The filtrate was divided
into two portions. One portion of the filtrate was extracted
with ethyl acetate by liquid-liquid extraction method. Second
portion of the filtrate was kept for anaerobic fermentation (in
a closed earthen vessel for 45 days) and was filtered again
after a specified period. The filtrate was further extracted
with ethyl acetate by liquid-liquid extraction method.
Both the pre-fermented and post-fermented extracts were
concentrated and evaluated for RP-HPLC studies.

Analytical HPLC

Completely dried both crude extracts were dissolved in
HPLC grade methanol and allowed to sonicate for 20 min.
Samples were then filtered through 0.5 um MTFE filter
before injection of 10 ul into HPLC system. In this work,
HPLC analysis was performed using a Shimadzu HPLC
system LC-10AVP with PDA and LC solution for data
processing. The separation was performed on a reversed
phase C-18 Column, Luna® (250 mm x 4.6 mm i.d., 5 p)
Phenomenex, USA. The mobile phase consists of 1% acetic
acid in water (solvent A) and 80% methanol in solvent A
(solvent B). The binary gradient elution program was as
follows: 0-10 min, 5-10% B; 10-15min, 10-17% B;
15-20 min, 17-25% B; 20—40 min, 25-40% B; 40-50 min,
60-70% B; 50-60 min, and 70—-10% B with a flow rate of
1.0 mL/min. The peaks in a chromatogram were identified
by comparing the HPLC retention time and UV spectra
against the data reported in literature.

RESULTS AND DISCUSSION

Both the pre- and post-fermented extracts of V. vinifera
were successfully prepared, and their samples for the
RP-HPLC analysis were prepared in similar manner so that a
comparison between the two can be made. Polyphenols were
extracted from the plant material and identified by RP-HPLC
coupled with UV DAD detector. The chromatograms of
both the fermented and non-fermented extracts with the UV
spectrum of their selected peaks are shown in Figure 1. All
the major components were separated within a time period
of 55 min. Qualitative evaluation of UV absorption pattern
of different peaks under UV spectra revealed that most of the
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Figure 1: Reversed-phase high-performance liquid chromatography (RP-HPLC) chromatogram of Vitis vinifera fruits and
ultraviolet spectra of all the separated peaks (a) HPLC chromatogram of non-fermented V. vinifera fruits (b) HPLC chromatogram
of fermented V. vinifera fruits
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components in both the fermented and non-fermented extracts
are polyphenolic in nature. Most of the components exhibit
their UV spectrum with two major absorption peaks (Band
I 300-380 nm and Band II 240-280 nm) in the region of
220-350 nm. These two peaks are considered a characteristic
feature of flavonoids.l'” Since most of the peaks in Band I
region are in the range of 328-350 nm, thus it was concluded
that flavonoids in both the fermented and non-fermented
extracts are of specifically hydroxyl substituted flavones.!'”!
These two major absorption peaks are either corresponds to
two aromatic rings (A and B) or one aromatic moiety with an
unsaturated side chain. Band I is more pronounced if molecule
contains hydroxyl substitution in both aromatic rings A and
B or having unsaturated side chain attached with aromatic
ring A whereas, Band II is more pronounced when molecule
is having only one aromatic ring (A ring) substituted with
hydroxyl group without any unsaturated side chain shown in
Figure 2.I'1 It was observed from the UV spectra, that most
of the components in both the extracts showed pronounced
Band II comparatively which confirms the presence of a ring
substituted hydroxyl polyphenolic compounds.

Further, it was also observed from the RP-HPLC
chromatogram of both the extracts of V. vinifera that the
density of peaks in its fermented extract was higher than
the non-fermented extract which indicates that during
fermentation some of the high molecular weight substances
especially flavonoids get hydrolyzed into small molecules
such as phenolic acids. Comparative analysis of HPLC
chromatogram revealed that both the fermented and non-
fermented extracts exhibited four common peaks separated
at same retention time with same UV absorption pattern.
Peak 1, 2, 3, and 4 of non-fermented extract correspond
to peak 7°, 8, 97, and 10’ of fermented extract at R, 29.5,
36.0, 40.0, and 41.5 min, respectively. It indicated that the
phenolic substances corresponding to these peaks were not
qualitatively affected by fermentation. The UV spectra of
peak 1 and 7° displayed pronounced Band I with & 347
which resembles with the UV spectra of 3°,4’-dihydroxy-
5,7-dihydroxy-7-C-glucoside. "1 This molecule is a type
of flavonoid -C- glycosides, and it was assumed that
C- glycosides are more stable than O-glycosides; thus, it is

Band I1 (240-280 nm); Band | (300-380 nm)

Figure 2: Flavone skeleton associated with ultraviolet
absorbtion in Band | and Band Il

not affected by fermentation. However, peak 2, 8’; 3, 9’; and
4, 10’ displaying pronounced Band II indicated that such
compounds may have either substituted aromatic ring a or an
aromatic ring with an unsaturated side chain. The comparison
of UV spectraof 3,9’ and 4, 10’ peaks with literature identifies
such compounds as apigenin-7-O-neohesperidoside and
apigenin-7-O-glucoside whereas peak 2, 8’ corresponds to
coumaric acid derivatives.' It was clearly shown in the
chromatogram of fermented extract that the area of peak 9’
and 10’ is relatively less compared to area occupied by same
molecule corresponding to peak 3 and 4 of non-fermented
extract, respectively, which confirms that O- glycosides get
easily hydrolyzed during fermentation in comparison to
C- glycosides. The appearance of various peaks in fermented
extract such as 1’ — 6’ under R, 4-28 min depicted that these
were originated as hydrolyzed product of peak 3, 4, 5, and 6
of non-fermented extract. All the hydrolyzed products were
identified by comparing their UV absorbance pattern with
the literature, and these peaks exhibited A _corresponding to
phenolic acids."® The proposed type of phenolic compounds
corresponding to the separated peaks was shown in Table 1.

It was also determined in the RP-HPLC-UV analysis that
significant chemical change observed in the quality of
polyphenols during fermentation. After fermentation, 5
hydroxymethylfurfural (5-HMF) was observed at R, 9 min
with its characteristic A 283 nm, which could be considered
as a marker in determining the effect of fermentation.!*! It was
considered that fructose from V. vinifera fruits is transformed
to 5-HMF under acidic conditions raised during fermentation.
However, quantitative analysis of separated compounds
was also required to determine the effect of fermentation
on polyphenolic content in plant-drug as well as finished
Ayurvedic formulation.

CONCLUSIONS

V. vinifera reports on different clinical implication declared
it an important alternative as protective applications against
the decline of physiological disorder and the usefulness of
this plant is supported by its rigid phytochemical framework.
Its use in Ayurveda as an important ingredient in fermented
biomedicine in the form of fermentation initiators will
never be neglected. The fermentation process resulted in
considerable changes in the quality and quantity of both
high and low molecular weight phenolic compounds
which modifying significantly the biological activity of the
fermented extracts and thus the final Ayurvedic formulation,
particularly fermented biomedicine like Arishtas. By
controlling each step of the fermentation process, particularly
the incubation time, it should be possible not only to predict
the final content and composition of formulation but also
to prevent the degradation of pharmacologically important
phytoconstituents, thus maintaining the therapeutic potential
of the final product.
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Table 1: Retention time and UV spectrum of separated peaks of fermented and non-fermented V. vinifera fruits

Sample Peak Retention UV spectrum Proposed type of phenolic compound
no. time  pgand| Band Il
Non- 1 29.5 347 254 3',4’-dihydroxy-5,7-dihydroxy-7-C-glucoside
fermented 2 36 328 271 Coumaric acid derivatives
V. venifera . o
extract 3 40 348 267 Apigenin-7-O-neohesperidoside
4 41.5 333 267 Apigenin-7-O-glucoside
5 50 225, 260, 291  Substituted hydroxyl aromatic ring with unsaturated side chain
6 55 224,260,292 Substituted hydroxyl aromatic ring with unsaturated side chain
Fermented 1 4 255 Phenolic acid
V. venifera  » 7 263 Gallic acid
extract
3 9 283 5-hydroxymethylfurfural (SHMF)
4 23.8 226, 273 Syringic acid
5 26 333 271 2-propenoic acid
6’ 28 349 273 Substituted hydroxyl aromatic ring with unsaturated side chain
7 29.5 347 254 3',4’-dihydroxy-5,7-dihydroxy-7-C-glucoside
8’ 36 328 271 Coumaric acid derivatives
9 40 348 267 Apigenin-7-O-neohesperidoside
10’ 41.5 333 267 Apigenin-7-O-glucoside
UV: Ultravoilet, V. vinifera: Vitis vinifera
ACKNOWLEDGMENT 2003;6:291-9.

The authors are grateful to Dr. R. K. Dhawan, Director,
Khalsa College of Pharmacy Amritsar, Punjab, for providing
the adequate laboratory facilities for the research work.

REFERENCES

1. Sekar S, Mariappan S. Traditionally fermented
biomedicines: Arishtas and Asavas from Ayurveda.
Indian J Tradit Knowl 2008;7:548-56.

2. Mishra AK, Gupta A, Gupta V, Sannd R, Bansal P. Asava
and Arishta: An ayurvedic medicine - An overview. Int J
Pham Biol Arch 2010;1:24-30.

3. Khare CP. Indian Medicinal Plants: An Illustrated
Dictionary. Berlin/Heidelberg, Germany: Springer
Science; 2007. p. 711-2.

4. Kaur M, Velmurugan B, Rajamanickam S, Agarwal R,
Agarwal C. Gallic acid, an active constituent of
grape seed extract exhibits anti-proliferative, pro-
apoptotic and anti-tumorigenic effects against prostate
carcinoma xenograft growth in nude mice. Pharm Res
2009;26:2133-40.

5. Boido E, Garcia MM, Dellacassa E, Carrau F, Rivas-
Gonzalo JC, Escribano-BailOn MT. Characterisation
and evolution of grape polyphenol profiles of Vitis
vinifera L. cv. Tannat during ripening and vinification.
Aust J Grape Wine Res 2011;17:383-93.

6. Shi J, Yu J, Pohorly JE, Kakuda Y. Polyphenolics in
grape seeds-biochemistry and functionality. J Med Food

7. Castillo MN, Gomez AS, Garcia RE, Victoria GM,
Velders AH, Gutierrez IH. Flavonol 3-O-Glycosides
series of Vitis vinifera Cv. Petit verdot red wine grapes.
J Agric Food Chem 2009;57:209-19.

8. Nassiri AM, Hosseinzadeh H. Review of the
pharmacological effects of Vitis vinifera (Grape) and its
bioactive compounds. Phytother Res 2009;23:1197-204.

9. Bagchi D, Bagchi M, Stohs SJ, Das DK, Ray SD,
Kuszynski CA, et al. Free radicals and grape seed
proanthocyanidin extract: Importance in human health
and disease prevention. Toxicology 2000;148:187-97.

10. Curin Y, Ritz MF, Andriantsitohaina R. Cellular
mechanisms of the protective effect of polyphenols on
the neurovascular unit in strokes. Cardiovasc Hematol
Agents Med Chem 2009;4:277-88.

11. Clifton PM. Effect of grape seed extract and quercetin on
cardiovascular and endothelial parameters in high-risk
subjects. J Biomed Biotechnol 2004;2004:272-8.

12. Anonymous. Ayurvedic Formulary of India - Part - I,
Deparment of AYUSH. 2" ed. New Delhi: Ministry of
Health and Family Welfare; 2002.

13. Lal UR, Tripathi SM, Jachak SM, Bhutani KK, Singh IP.
HPLC analysis and standardization of Arjunarishta - An
ayurvedic cardio protective formulation. Sci Pharm
2009;77:605-16.

14. Singh A, Kaur H. Fermentation and Its Impact on
Phytochemistry. ~ Germany:  Lambert  Academic
Publishing; 2016.

15. Lal UR, Triptathi SM, Jachak SM, Bhutani KK, Singh IP.
Chemical changes during fermentation of Abhayarishta
and its standardization by HPLC-DAD. Nat Prod

International Journal of Green Pharmacy * LPU Conference Apr-Jun 2018 Special Issue | 33



16.

17.

Commun 2010;5:575-9.

Sun J, Liang F, Bin Y, Ping L, Duan C. Screening
non-colored phenolics in red wines using liquid
chromatography/ultraviolet and mass spectrometry/mass
spectrometry libraries. Molecules 2007;12:679-93.
Mabry TJ, Markham KR, Thomas MB. The Systematic
Identification of Flavonoids. New York: Springer Verlag;
1970.

18. SunY, Zhang X, Xue X, Zhang Y, Xiao H, Liang X. Rapid
Identification of polyphenol C-glycosides from Swertia
franchetiana by HPLC-ESI-MS-MS. J Chromatogr Sci
2009;47:190-6.

Source of Support: Nil. Conflict of Interest: None declared.

International Journal of Green Pharmacy * LPU Conference Apr-Jun 2018 Special Issue | 34



