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ABSTRACT

Bistorta macrophylla, B.vaccinifolia and Persicagpmlystachya are used for the treatment and preeerdf many
ailments including tuberculosis, inflammation, picefever, flue, lungs disorders, diarrhea, vomitj arthritis,

gout, kidney stones or hyperacidity and hypertansibhis study was aimed to evaluate the possiblgitio

antioxidant activity and phytochemical screeningBofmacrophylla, B.vaccinifolia and P. polystachy&e results
of antioxidant activity study of B. macrophylla sleal maximum activity in the methanolic extractdiffierent

concentration of 20, 40, 60, 80 and 100 pg/ml. Pkecent inhibition of writhing response by the agtrwas
36.18%, 44.72%, 59.21%. 67.08% and 83.39% respygtiin the present work a potent anti-oxidant wtyi of

methanolic extract of the whole plants of B. mabsdia were demonstrated, validating the ethno prerohogical

claims. These experimental findings would furtretaklish the scientific basis of the traditionabaf the plant in
the management of different conditions as wellaagrol of different disease.

Keywords: Antioxidant activity, Phenolic compounds and Pleytemical screening.

INTRODUCTION

Garhwal Himalayas are rich source of medicinal fgafihese medical plants are used in recovering froriowa
diseasesMedicinal plants represent a rich source of poseat powerful drugs. The treatment of human and alnim
disease depends mainly on natural products defieed plants, animals, microorganisms and minerlistorta
macrophyllaalso known as Kukhri belongs to the polygonaceamilfjaand the root and leaves are used in
traditional medicineB. macrophyllahas several medicinal values. In Bhutan, Tibetah laealth care system of
Uttarakhand, it is used as an antidiarrheal, as&dieric, alleviates stomach pain, anti-inflammgtanti-pyretic,
used in lung disorders, associated with fever dnd. fln Uttarakhand, the plant is used to treatgboucold,
tonsillitis and fever. The flowers are used to tradominal and back pain [1 & 2].

B.vaccinifolia (polygonaceae) family, commonly known as Inuri andsloon in UttarakhandB.vaccinifoliaroots

and leaves are used in different traditional mediciThe plant has several medicinal values. Int@iband health
care system of Uttarakhand, it is used as aniffeimmatory, anti-pyretic, used in lung disordeassociated with
fever and flue, diarrhea and vomiting. In Nepak filant is used to treat cough, cold, Tonsillitiel dever. The
flowers are used to treat abdominal and back dasaves cooked as vegetable; roots decoction sugposbe

useful in tuberculosis [3].
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Persicaria polystachydfamily Polygonaceae) and commonly known as sdParpolystachyaalso contain oxalic
acid (the distinctive lemony flavor of sorrel) —ibehit is not toxic this substance can bind up otiménerals making
them unavailable to the body and leading to mindediiciency.P. polystachydeaves are nutritious and beneficial
to eat in moderate quantities. Cooking the leavilg@duce their content of oxalic acid. Peoplehwdt tendency to
rheumatism, arthritis, gout, kidney stones or hgpitlity should take especial caution if includihgstplant in their
diet since it can aggravate their condition. Isially with scattered, numerous reddish glandghsii fragrant [4].

Bistortia vaccinifolia Persicaria polystachya Bistorta macrophylla

MATERIALS AND METHODS

Collection and I dentification

The materials included fresh and dry whole planBiftortia vaccinifolia, Persicaria polystachyand Bistorta
macrophyllawere collected from Tungnath (Chopta), Uttarakhdistrict, during July-August 2015. These plants
were authenticated by the Taxonomy Laboratory, Btepent of Botany, HNB Garhwal University, Srinag@he
voucher specimens GUH 863R. (vaccinifolig, GUH 6683 P. polystachyapnd GUH 6894K. macrophylla were
deposited in the University herbarium for futureawls.

Preparation of plant Extract

The whole plants were first shade dried for a w&@élen the crushed plant material were ground inerse powder
with the help of a mechanical grinder and soxhittaeted with petroleum ether, chloroform, ethytate, acetone,
methanolic, ethanolic and water using the soxapgiaratus [5].Each extract was evaporated to dryness under
reduce pressure using a rotary evaporator. Tha@stthus obtained were stored in air tight coetaat £C until
further analysis.

Chemicals
All the chemicals and reagents used were of amalytjrade such as DPPH (2, 2-Diphenyl-1-picrylhygba
sodium hydroxide, methanol, ethyl alcohol, hydrocid acid and sulphuric acid (Merk India Ltd).

MATERIALS AND METHODS

Successive value

Accurately weighed 500gm coarse and air dried dmagerial were subjected to hot successive contisiuou
extraction in soxhlet apparatus with different golts with increase in polarity petroleum ether,zee, chloroform,
methanol, ethanol and finally with water. The ectsawere filtered in each step concentrated andaheent was
removed by vacuum distillation. The extracts waiedin the vacuum dessicator and the residues weighed [6].
Which contain maximum chemical compound are thasegories as depend upon solvent nature and types.

Qualitative phytochemical analysis

The qualitative phytochemical analysis of all saesplvas carried out using standard methods. Thaatstobtained
as above are then subjected to qualitative testsh® identification of various plant chemical cttents. In
addition, 50 gm of air dried or fresh plant matei$aalso subjected to hydro-distillation to detdot presence of
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volatile oil. The plant material may be subjectegteliminary phytochemical screening for the diétecof various
plant constituents on the following lines [7].

Quantitative phytochemical analysis

The quantitative phytochemical analysis of all sk®pwas carried out using standard methods. Theaast
obtained as above are then subjected to quangttsts for the identification of various plant tieal constituents.
The plant material may be subjected to quantitafiigtochemical analysis for the detection of vasiqulant
constituents’ tannins [8], saponins [9], phenoli6][and flavonoids [11] on the following lines.

Detection of chemical compound by TLC

Thin layer chromatography is a chromatography tepleiused to separate mixtures. TLC is performed sheet
of glass, plastic, or aluminum foil, which is codteith a thin layer of adsorbent material usuailica gel G,
aluminium oxide, or cellulose. This layer of adsarbis known as the stationary phase. After thepsaras been
applied on the plate, a solvent or solvent mixtimebile phase) is drawn up the plate via capillaction. TLC
plates are prepared by spreading silica gel G assgblate using distill water as solvent theseeplate activated in
oven at 118C for one hour. All extracts are applied separateig run in different solvent system of varying
polarity. These plates are developed in lodine diemUV chamber and spraying reagent for differgmit of
constituent chemical [12].

DPPH radical scavenging assay

The ability of the plant extract to scavenge DPIe¢ fradicals was assessed by the standard metkoadapted
with suitable modifications. The stock solutionseatracts were prepared in methanol to achievedmeentration
of 1 mg/ml. The dilutions were made to obtain coriions of 20,40,60,80 and 1Q@/ml. The diluted solutions
(1 ml each) were mixed with 2 ml of methanolic $an of DPPH in concentration of 1 mg/ml. After 3@in
Incubation in darkness at room temperaturé@23the absorbance was recorded at 517 nm. Theot@ample
contained all the reagents except the extract bagercentage inhibition was calculated using éopét, whilst
IC50 values were estimated from the % inhibitionsus concentration plot, using a non-linear regoesslgorithm
[13].

Inhibition (%) =_(Absorbance of cortroAbsorbance of sample) x 100
Absorbance of control

Statistical analysis

The data are expressed as the mean + SEM analyzakebway analysis of variance (ANOVA) and Tuketytest
was used as the test of significance. P value<@@% considered as the minimum level of significankk
statistical tests were carried out using SPSSstitai software [14].

RESULTS AND DISCUSSION

Successive value of Polygonum Species:

The first step towards this goal is the antioxidactivity, TLC profile, successive value and phytemical
screening of Polygonum specieB.\(accinifolia, P. polystachyaand B. macrophylla) The results of successive
value, TLC profile, phytochemical screening andatlant activity as table 1, 2, 3 & 4 and fig.21,3, 4 & 5.

Successive value:
B.vaccinifolia, P. polystachyaandB. macrophyllawhole plants showed significant successive valge4a1%,
3.90% and 3.65% against methanolic and water extriéit 500gm plant sample.

Table 1: Successive value of Polygonum Species

Pt. ether | Methanol | Water

S. No Plant Name Extract Extract Extract
1 B. vaccinifolia | 1.253% 2.125% 2.5279
2 P. polystachya| 3.629% 3.650% 4.2109
3 B. macrophylla| 2.290% 3.015% 3.9019
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Figure 1 Successive value of Polygonum Species
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Figure 3.1 Thin layer chromatography qualitative aralyses of three fractions oB.vaccinifolia, P. polystachya, and B. macrophylla
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Table 2 Observations of thin layer chromatographic (TLC)studies of whole plants oB.vaccinifolia, P. polystachya, and B. macrophylla,
(Benzene: Ethyl acetate) and (Toluene: Ethyl acete}

Table 4 Quantitative analysis of total phenolic andotal flavonoids

S. No Plants Extract Phenolic content Flavonoids content
) mg of GA/g of extract | mg of GA//g of extract
1. B. vaccinifolie Methanolic 54.57 49.05
2. P.polystachy Methanolic 67.42 43.1¢
3. B.macrophylla Methanolic 76.14 51.55

39

S. No Plants name Extract Mobile phase No. of spat Rf values hRf. values
Pt. ether CﬁHf’C('l"gfg;Hgoz 3 0.24,0.62,0.87 (24,62,87)
1. |B Methanol CGHSC('l*gf%‘HBOZ 5 0.09,0.25,0.62,0.81,0.87  (9,25,62,81,87)
vaccinifolia -
CsHsCH3:C4HsO;
Water 5(1&3:“ 8 1 0.15 (15)
Pt ether Cﬁ'*(ﬁl:gf;)BOz 4 0.08,0.62,0.78,0.84 (8,62,78,84
2. P. polystachya Methanol Cﬁ'hg“;)soz 5 0.09,0.37,0.62,0.78,0.90  (9,37,62,78,90)
Water Cﬁiig;‘ggoz 1 0.7 )
Pt ether | CEEQTET: 4 0.29,0.33,0.65,0.75 |  (29,33,65,75)
CsHsCH3:C4HsO; 0.18,0.34,0.62, (18,34,62,68,
3. | B. macrophyila | Methanol Taaa) 6 0.68,0.78,0.82 78,82)
Water C“’Hsc('l"jf;"'goz 1 0.47 47
Table 3: Phytochemical screening of different plarg extracts
(P.E=Pet. ether extract, M.E= methanolic extractaw.E= water extract), (+)-Present, (-)-Absent
B. P. B.
Plants vaccinifolia polystachya macrophylla
S.No Tes PE| ME | WE | PE| ME | WE | PE| ME | W.E
Carbohydrate/Sugar
1| (WMolish’s test OIH|I®H]EOI®HI®H]E® O
" | (YFehling test OH|I®H]EOI®HI®H]O® O
(3)Benedicts test OlH|I®HIEOIM®HI®H]IEOM® ]
Glycoside’s
2 Cardiac glycoside
" | (DKeller Kiliani ‘s test H]OOOI®H OO ®H ]
(2)Legal s test (G I .0 I O ) O .0 O I I A 0 I I )
Alkaloids
3. | (HMayer's test OO0 106
(2)Dragendroff's s test QOO0 160160106106
Flavonides
4. | (1)Alkaline reagent test HIHIOOITGHO 166
(2)Lead acetate te Ql®H | ®IEOIM®]IE]16OM®]®
Phenolic Compounds
5. | (DFerric Chloride test O1H]ITEO]EOI®HEO GO
(2)Nitric acid test (G .0 O ) O I .0 0 I I )
Tannins
6. | (1)Gelatin test 1O I®HEO GO
(2)Vanillin hydrochloride Testt (-) | (-) CHECHENGHENOEEGOENGOE NG
Saponin
7. | (D)Froth test OIH|I®H]EOI®H®H]O® O
(2)Foam test O H I H[O]IHI®]IE®H ][O
Protein &Amino acid
8. | (1)Xanthoproteic 1O I®HI®H]O® O
(2)Ninhydrin G I O ) O 0 O L I I o I B
Phytosterol/Terpenoids
9. | (1)Salkowski's test 1O 1601610
(2)LiebermannBurchad‘stest () | () | (O | O ] O | O 1 O] 6 1.6
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Figure 1.1 Phenolic and flavonoids content presei different plants
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Fig. 1.2 Calibration curve of total phenolic conten
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Table 5 Quantitative analysis of total tannins andotal saponins

Tannins Saponins
S. No Species name Methanol extract | Water extract Methanol
extract
1. Persicaria polystachy 13.15% 9.16% 35.8%
2. Bistorta macrophylla 18.40% 16.79% 40.5%
3. B.vaccinifolia 12.15% 9.50% 26.88%
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Fig. 1.3 Calibration curve of total flavonoids conént
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Figure 1.4 Tannins and saponins content present mlifferent plant extract
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Antioxidant activity (free radical scavenging activty):

The free radical scavenging activity of the metHignextract of different Plant has been tested BPBI radical

method using Quercetin as a reference standardcdmeentration ranged from 20-10§/ml. DPPH is very stable
free radical. The antioxidant activity of Standart! different plant species in terms of inhibiti@a). The highest
Inhibition percentage of Quercetin standard is 3%1n 100ug/ml concentration.
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Table18: Absorbance and inhibition percentage atarious concentration of In—vitro antioxidant activity of standard (Quercetine) and
Polygonum Species

S. } Quercetine .B: . P. B.
No Concentration _ vgcgl_nlfolla p_ol_y_stachya ma_cr_o_phylla
Inhibition % | Inhibition % |Inhibition % Inhibition %
1 20 36.94% 29.07% 34.93% 36.18%
2 40 49.52% 40.21% 44.14% 44.72%
3 60 56.62% 45.68% 52.78% 59.21%
4 80 71.97% 61.80% 63.33% 67.08%
5 100 85.12% 69.76% 80.90% 83.39%

Fig. 2: Absorbance and inhibition percentage at vapus concentration of In—vitro antioxidant activity of standard (Quercetine) and
Polygonum Species
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Table 5. 1c50 values (pg/ml) Quercetine and differg plants

S.No | Sample name| Igvalue(ug/ml)
1 Quercetin 57.28
3 B.vaccinifolia 71.80
4 P.polystachya 61.80
5 B.macrophylli 59.9¢
CONCLUSION

It can be concluded that the different extractted whole ofBistorta macrophylla, B.vaccinifoliand Persicaria
polystachyapossess potent antioxidant and phytochemical sicrgeand rich sources of different medicinal and
traditional uses. The present study was attempmtethé first time to investigate the antioxidant grhytochemical
activity of B. macrophylla, B.vaccinifoliandP. polystachyao search for newer, safer and more potent amtioni
agent and we herein delineate the results of autysfThis analysis revealed that, the whole plamtained higher
value of different secondary metabolites, whichwed in different disease.

Acknowledgements

This work is financially supported by departmentRifarmaceutical Chemistry, H. N. B. (A Central Umsity)
Srinagar Garhwal, Uttarakhand, India. The authoosld like to thank Dr. R. M. Painuli, Taxonomist Museum
coordinator, deptt of Botany, HNBGU Srinagar, Udtdrand, for plant identification.

REFERENCES

[1]. Gaur, R. D., “Flora of the District Garhwal NMb West Himalaya (With Ethanobotanical Notes),nEfdedia
Srinagar (Garhwal), I-edition July-1999, (P. No-233, 138 and 489.

[2]. Phurpa wangchulet al. “Medicinal Plants of Dagala Region in Bhutan”, Jalrof Ethnobiology and
Ethnomedicine, 2016, 12-28.

[3]. www.nzor.org.nz/names/ac741cal-b0b2-412d-a86x386f38fd1

[4]. http://www.naturalmedicinalherbs.net/herbsgjgonum-polystachyum=himalayan-knotweed.php

[5]. Lin J, Opak War, and Geheeb-Keller M, Preliariyp screening of some traditional Zulu medicinanws for
anti-inflammatory and antimicrobial activities. doal of Ethnopharmacology, 1999, 68: 267-274.

[6]. Quality Control Methods for Medicinal Plant kaials. World Health Organization, Geneva, 19%8:50-24.
[7]. Kokate, C. K., Purohit A. P. and Gokhale S FBiarmacognosy, Nirali Prakashan, 2005, 33 edifi6@-109.
[8]. Atanassova M, Christova V, BagdassaridDetermination of Tannins Content by Titrimetricethod for
Comparison of Different Plant Speciegurnal of the University of Chemical Technology @ietallurgy, 2009,
44, (4), 413-415.

[9]. Rammal et.al, “In Vitro Antioxidant Activity bEthanolic and Aqueous Extracts from Crudalva Parvifloral
L. Grown in Lebanon”, Asian Journal of Pharmacaltand Clinical Research, 2012, 5, (3), 234-238.

[10]. Milan S. Stankovic, “Total Phenolic ConteRtavanoid Concentration and Antioxidant Activity farrubium
Peregrinum L .Extract”, Kragujevac J. Sci, 2011(33363-72.

[11]. Chawhan et al\Estimation of Total Phenol, Flavanoid and Tannim@ats in Galls of Ficus Racemosa Leaf’
PhTechMed, 2015, Vol-4(2), 597-599.

[12]. Mohanty P. K, Neha Chourasia, Preliminary liemical Screening of Cajanus cajan Linn. Asia@harm.
Tech, 2011, Vol. 1: Issue 2, P. No-49-52.

[13]. Abrar Husain Mir et.al, International JourmdlPharma and Bio Science, 2013, Vol-4(2), P. RB-311.

[14]. Snecdecor GW and Cochran WG, Statistical Mishtowa state University press, lowa, USA, 19&), 7

43



