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extracts of Bergenia ciliata Bergenia ligulataand Bergenia stracheyi
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ABSTRACT

The antioxidant properties of hydroethanolic extratBergenia species namely Bergenia ciliata, Berg ligulata
and Bergenia stracheyi were analyzed using tenoaittant assays. The absorbance for ferric thiocyaressay
and Thiobarbituric acid (TBA) assay was 0.058 nrd 8r082 nm. The half-maximal inhibitory concenwat(1Csg)
for Phosphomolybdenum assay, Nitric oxide radicddibition assay, ABTS radical scavenging assay,rékd
radical scavenging activity, Peroxynitrite scavargiassay, Singlet oxygen scavenging activity, Hyjooous acid
scavenging activity, Deoxyribose assay was 110g/tnji64.79ug/ml, 19.45 pg/ml, 1.931ug/ml,39.25 pg/mb30
pag/ml, 76.86 pg/ml, 5.661pug/ml respectively. Thiseeiment presents total phenolics content (0.081GAE/g)
and flavonols content (0.079 mg TAE/g). A non-§icgmt relationship between antioxidant capacitydatotal
phenolics content, total flavonols content indisaséoichiometry of reaction, between antioxidamhpounds in the
extracts and the various radical. This may be irddras a reason for the difference in their scaveggotential.

Keywords: Antioxidant assay, hemorroidal activity, Himalayerb, astringency.

INTRODUCTION

Saxifragaceags a family of herbs or shrubs, rarely trees aregi The family includes about 80 genera and 1250
species worldwide. Most members of Saxifragaceadamily are herbsThere are three speciesRérgeniafound

in Himalayan region of India. These aBergenia ligulata, Bergenia ciliata, Bergenia stheyi. These are in
combined popularly known @Bashanbhedan Indian system of medicin®&ergeniaspecies is used in traditional
ayurvedic medicine for the treatment of diureti¢ivaky, antilithic activity, anti-bradikinin actidi, antibacterial
activity, antiviral avtivity, anti-inflammatory aieity, antipyretic activity, hepatoprotective adtiy etc. in Nepal,
India, Pakistan and Bhutan [1-4].

Berginia species have a number of secondary metabolitesseThee Bergenin, Tannic acid, Gallic acid,
Stigmesterol B-Sitosterol, Catechin, (+)-Afzelechin, 1,8-cinedisgvalaric acid, (+)-(6S)-parasorbic acid, Arbutin
Phytol, Caryophyllene, Damascenone-eudesmol, 3-methyl-2-buten-1-ol, (Z)-asarone, ifenp-4-ol,
Paashaanolactone [5].

Out of these, Gallic acid, Stigmesterol and Bengenre already reported for antioxidant activitydifferent part of
different species of &ginia[5].
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Oxidative stress plays an important role in thenpgénesis of various diseases such as piles, tisagse cancer
etc. Oxidative stress is initiated by reactive axygpecies (ROS), such as superoxide anion, perkydadical and
hydroxyl radical. These radicals are formed by & efectron reduction process of molecular oxygedSRan
easily initiate the lipid peroxidation of the merabe lipids, causing damage of the cell membrargho$pholipids,
lipoprotein by propagating a chain reaction cyd@leus, antioxidants defense systems have co-evaeWtbdaerobic
metabolism to counteract oxidative damage from R@&st living species have efficient defense systermprevent
themselves against oxidative stress inducing by . ROS

Recent investigation have shown that the antiotigaoperties of plants could be correlated withdative stress
defense and different human disease and aging s ¢6€10].

So in the present study we streamline the comparati-vitro antioxidative properties of hydroethanolic leaf
extracts oBergenia ciliata, Bergenia ligulatandBergenia stracheyi

MATERIALS AND METHODS

2.1) Collection of Plant: Plant Bergenia ligulata Bergenia ciliataand Bergenia stracheyivere collected from
Danulti andMussorie(Himalaya Region) of Uttarakhand, India, in thentioof June 2012 and 2013, May and July
2014.

2.2) Authentication of plant: Plant was authenticated by Dr. Manisha sarkamugegdirector in Homoeopathic
Pharmacopeia laboratory Ghaziabad, UP India andrieel survey of India, Dehradun off Dec 2012. Accetion
no 114536-38 was given f&.ligulata, B.ciliataandB. stracheyirespectively.

2.3) Plant part used: Leaf of all three species.

2.4) Physico-Chemical Evaluation Plant was evaluated for following physical progesis describe in Indian
pharmacopoeia [11].

1.Loss on drying (LOD), 2. Ash Value (Total ash valAeid insoluble ash, water soluble ash), 3. ExtvacValue,
4. Percentage Yield, 5. Inorganic Analysis.

2.5) Preparation of Extracts: 250 gm of each plant material was packed in afigiit container for five days with
petroleum ether (40:60) as solvent with regularksitaat intervals. After five days solvent was di¢td under
vacuum and marc was again washed with petroleuer ¢40:60). Marc of plants was dried at room terapee.
Extract was dried using rotary vacuum evaporatatCac till no further decrease in volume was obsdnDried,
defatted marc was further treated with ethanol:iewablvent system in a ratio of 70:30 for five dayigh regular
shaking at interval. After five days solvent wamowed under vacuum and marc was again washed thitme!:
water (70:30) solvent system.

2.6)Qualitative Test These tests include test for Carbohydrates, PteSteroids, Glycosides, Flavonoids,
Alkaloids and Amino Acids [11].

2.7)Quantitative chemical test These tests include test for Total Phenol, Tanfingl flavonoid[15].

2.8)In-Vitro hemorrhoidal activity: To screen this activity following procedures haee followed.

A. In-vitro antioxidant parameters 1: Qualitative DPPH Radical scavenging activity-fllg, 2: Reducing power
assay [18], 3: Nitric oxide radical inhibition agsfl9-20], 4: p-Carotene bleaching assay [21], 5: Hydrogen
peroxide scavenging activity [22], 6: ABTS radic@lavenging assay [23], 7: Phosphomolybdenum aSsawl(
Antioxidant activity) [24], 8: p-NDA assay [25], Frap assay (Ferric reducing antioxidant power)],[2®:
Peroxynitrite scavenging assay [27-28], 11: Supdeanion radical scavenging activity [29], 12: @et oxygen
scavenging activity [30-31], 13: Metal chelatingieity [32], 14: Hypochlorous acid scavenging asaativity [33-
34], 15: Hydroxyl radical scavenging activity [33]: Alkaline DMSO assay [36], 17: Deoxyribose 487].
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B. Determination of Lipid Peroxidation: a. Lipid peroxidation assay [38]. Ferric thiocynate method (FTC)
method [39]c. Thiobarbituric acid (TBA) method [40].

C. Determination of Astringency [41]:

RESULTS AND DISCUSSION

2.9)Results from Physiochemical Evaluation
a.Loss on drying (LOD): Loss on drying in different part &ergeniaspeciediave beemiven in Table 1.

Table: 1 Loss on drying ofBergeniaspecies leafdiliata, ligulata and stracheyi

Leaf Loss on Drying (%) | Extractive value (%) | Yield (%)
B.ciliata 6.63 12.70 23.94
B. ligulata 13.14 23.00 13.62
B. stracheyi 13.67 41.50 22.75

b.Ash Value Ash values in different part @ergenia ciliata, Bergenia ligulatandBergenia stracheyare given in
Table 2.

Table: 2 Ash values oBergeniaspecies leafdiliata, ligulata and stracheyi

Ash values (%) B. ciliata | B. ligulata | B.stracheyi
Total water ash 14.95 48.90 56.50
Water insoluble ash 13.30 38.35 17.60
water soluble ash 01.65 10.55 38.90
Total acid soluble ash 14.45 50.00 75.00
Acid insoluble ash 03.30 37.55 56.25
Acid soluble ash 11.15 12.45 18.75

c.Extractive value: Extractive values oBergenia ciliata, Bergenia ligulatand Bergenia stracheyin each part
like given in Table 1.

d.Percentage yield Percentage yield in different part Bérgenia ciliata, Bergenia ligulatand Bergenia stracheyi
has been given in Table 1.

e.Ilnorganic analysis Inorganic analysif different part ofBergenia ciliata, Bergenia ligulatand Bergenia
stracheyiare given in Table 3.

Table: 3 Inorganic analysis ofBergeniaspecies leafdiliata, ligulata and stracheyi

Test name B. ciliata | B. ligulata | B. strachey
Calcium test + + +
Magnesium test - - -
sodium + + +
potassium -
iron + + +
sulphate + + +
phosphate - - -
chloride + + +
carbonate + + +
nitrate + + +

2.10)Results from Qualitative analysis Qualitative analysisf different part oBergenia ciliata, Bergenia ligulata
andBergenia stracheyare given in Table 4.

36
Pelagia Research Library



Rajani Chauhanet al Asian J. Plant Sci. Res., 2015, 5(5):34-46

Table: 4 Qualitative analysis ofBergeniaspecies leafdiliata, ligulata and stracheyi

Chemical Test B. ciliata | B. ligulata | B. stracheyi
Alkaloid - - -
Amino acid - - -
Carbohydrate + + +
(selivanoff)

For ketone

Flavonoid

Shinoda + + +
Alkaline reagent zinc | + + +
Hydrochloride + + +
Glycosides

General test a + + +
General testb + + +
Foam test + + +
Tannins

Lead acetate
Ferric chloride test
Gelatin test
Catechin test
Chlorogenic test
Protein test - - -
Steroid and triterpenoids

+ 4+ + + +
+ 4+ + + +
+ 4+ + + +

Salkovaski + + +
Libermen + + +
Sulfer powder + + +

2.11)Results from Quantitative analysis
Results from all the parameters have been expressettan + SD(n=3) and variances and determinesspect of
two way ANOVAs with P*****< 0.0001 by graph pad min. Results are given in Table 5.

2.12)Physico-Chemical Evaluation
2.13)Qualitative Test There is presence of the presence calcium, sodiom, sulphate, chloride, carbonate and
nitrate in all three species (Table 3-4).

2.14) Quantitative chemical test: Again all three species show the presences of bgdvates, Flavonoids,
glycoside, tannins, steroid and terpenoid (Table5).

Table: 5 Total Phenolic content oBergeniaspecies leafdiliata, ligulata and stracheyi

Phenolic content Tannin content Flavonoid content Flavonols content
Leaf . . ; . . : ) . - )
(gallic acid equivalentymg/g | (tannin acid equivalent) mg/g | (quercetin equivalent) mg/g | (qurcetine equivalent) mg/g
B.ciliata 0.83660 +0.000¢ 0.0085+ 0.0017 0.65150+ 0.0004 0.2030+ 0.002€
B.ligulata 0.81660+0.00081 0.1150+ 0.0021 0.07523+ 0.0047 0.7415+ 0.0024
B.stracheyi 0.08100 +0.002160 0.1063+ 0.00124 0.07900+ 0.00081 0.0600+ 0.00094

2.15)In-Vitro hemorrhoidal activity

3.7.1) Antioxidant Activity

a)DPPH Radical scavenging activity These have been compared witlg@alue of standards ascorbic addityl
hydroxyl toluene qurcetine, Vit E. Thesetandards have values a2751g/ml, 4.49ug/ml, 1.111pg/ml and
5.35ug/ml respectively. This test indicates tBatiliata- rhizome-ethanolic extract is equivalent to asa#mid
and qurcetingFig. 1, Table 6).
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Table: 6 ICspand r?values of DPPH scavenging activity dBergeniaspecies leafdliata, ligulata and stracheyi

RL* | Plant parts of Bergenia | ICs (ug/ml) | r? Values
L B. ciliata 9.850 0.871
(0] B. ligulata 3.109 0.752
R B. stracheyi 9.890 0.812
AA Ascorbic acit 1.27¢ 0.77¢
BHT | Butyl hydroxyl toluene 4.490 0.994
QU Qurcetine 1.111 0.745
Vit E | Tocopherol 5.350 0.974
DPPH mL 41 Reducing power assay mL
150 O I, 3 o
g ER g -
=100 2
3 AA || S "R
= 7]
c 50 2 1 -
= BHT || 1 mAA
° Qu 0 -
10 20 40 60 80 100"VITE 10 20 40 100 ™BHT
Concentration (pg/ml) Concentration (ug/ml)

Fig. 1: DPPH scavenging activity

Fig. 2: Reducippwer assay

b)Reducing power assayWhere it is compared with standards ascorbic dityl hydroxyl toluene, qurcetine and
Vit E and the values of these standards are 2.17b8p@.615pg/ml, 0.63pg/ml, and 0.596333ug/ml (Rg.

c)Nitric oxide radical inhibition assay: Compared with standards ascorbic acid, butyl twgrtoluene, qurcetine
and Vit E. These standards have values as 2.863,222.57, 27.93 pg/ml respectiveB. ciliata-+hizome-ethanolic

extract show better result than all standers uge€é ascorbic acid (Fig. 3, Table 7).

Table: 7 ICso and r?values of nitric oxide radical inhibition assay oBergeniaspecies leafdjliata, ligulata and stracheyi

RL* Plant IC 5 (ug/ml) | r?Values
L B. ciliata 82.26 0.985
(6] B. ligulata 75.18 0.964
R B. stracheyi 64.79 0.905
AA | Ascorbic acid 2.86 0.987
BHT | Butyl hydroxyl toluene 24.63 0.985
QU | Qurcetine 22.57 0.974
Vit E | Tocopherol 27.93 0.990
RL*= Representing letter; Values expressed in me&b; n=3
100 - L . mL 100 . mL
Nitric oxide radical B-Carotene bleaching assay
80 mO 80
ER
5% § %
=] =
3 40 mAA 3 40
< <
m BHT
_i 20 _i 20
X 0 = QU X
10 20 40 60 80 100 mVITE 0
10 20 40 80 100
Concentration (ug/ml) Concentration (ug/ml) WVITE(

Fig.3: Nitric oxide radical inhibition assay
(Leaf-hydoetholic extract)

Fig.p:Carotene bleaching assay
(Leaf-hydroethanoliextract)
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d)p-Carotene bleaching assay Compared with standards ascorbic acid, butyl hygrtoluene, qurcetine and Vit
E. These standards have values as 4.43, 26.86,, 51813 pg/ml respectively (Fig. Biable 8).

Table: 8 ICs, and r’values off-Carotene bleaching assay ddergeniaspecies leafdjliata, ligulata and strachey)i

RL* | Plant parts of Bergenia | ICs (ug/ml) | r* Values
L B. ciliata 35.77 0.969
[e) B. ligulata 75.41 0.926
R B. stracheyi 45.92 0.994

AA | Ascorbic acid 4.43 0.923

BHT | Butyl hydroxyl toluene 26.86 0.984

QU | Qurcetine 17.81 0.993

Vit E | Tocopherol 61.43 0.988

RL*= Representing letter; Values expressed in me&b; n=3

e)Hydrogen peroxide scavenging activity Compared with standards ascorbic acid, butyl oydr toluene,
gurcetine and tocopherol. Values of standards 4@8224.68, 22.48, 35.23ug/ml respectively (Fig&ble 9).

Table: 9 ICso and r’values of Hydrogen peroxide scavenging activity dergeniaspecies leafdiliata, ligulata and stracheyi

RL* | Plant parts of Bergenia | ICs (ug/ml) | r? Values
L B. ciliata 94.16 0.771
@) B. ligulata 64.47 0.923
R B. stracheyi 114.43 0.992
AA | Ascorbic acid 24.68 0.987
BHT | Butyl hydroxyl toluene 24.68 0.943
QU | Qurcetine 22.48 0.980
Vit E | Tocopherol 35.23 0.985
RL*= Representing letter; Values expressed in me&D; n=3
100 - . 100
20 - Hydrogen peroxide mL € g0 ABTS radical mL
o
60 - 5 60 =0
S mO T 10 =R
B 40 A T =
=2 R v 20 HAA
4 ] e
-g 20 0 W BHT
R 0 - AA 10 20 40 60 80 100 gn Qu
|
10 20 40 60 80 100 Concentration (pug/ml) VITE
Concentration (ug/ml)

Fig.5: Hydrogen peroxide scavenging activity Fig.6: ABTS radical scavengingactivity

f) ABTS radical scavenging assayWhen compared with standards ascorbic acid, buygrdxyl toluene,
qurcetine, tocopherol. These standards have valsid®.45, 16.62, 34.44, 54.83, pg/ml respectiviely. (6, Table
10).

Table: 10 ICs, and r’values of ABTS radical scavenging activity oBergeniaspecies leafdiliata, ligulata and stracheyi

RL* Plant parts of Bergenie ICsc (ug/ml) | r? Values
L B. ciliata (Leaf-hydroethanolic) 55.58 0.955
(6] B. ligulata (Leaf-hydroethanolic) 30.63 0.981
R B. strachey{Leaf-hydroethanolic) 19.45 0.986

AA | Ascorbic acid 19.45 0.991

BHT | Butyl hydroxyl toluene 16.62 0.917

QU | Qurcetine 34.4¢ 0.95¢

Vit E | Tocopherol 54.83 0.967

RL*= Representing letter; Values expressed in me&D; n=3

g)Phosphomolybdenum assay (Total Antioxidant activity. Extract L and O are potent content. Extract L, @ an
R are comparable to Vit B. stracheyieaf-ethanolic extract have most significangd@alue is 19.92 pg/ml ang.
ligulata-rhizome-hydroethanolic extract have least significkCs, value is 220.081 pg/ml when compared with
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standards ascorbic acid, butyl hydroxyl tolueneacetine and tocopherol
pg/ml respectively(Fig. 7, Table 11).

values are 15.95, 29.922382.93

% Inhibition
(O]
o

o O O O O
- N < O o0

o phomolybdenum assamL

—

Concentration (ug/ml) w qu

100 -
-NDA assa
30 - p y
mO
c 60 -
|
R B 40 -
mAA 2
-‘_é 20 -
S EBHT || % 4 .
10 20 40
Concentration (pg/ml)

100

mL

mo

ER

AA

Fig. 7: Total Aioxidant activity
(Leaf- hydrdeinolic extract)

Fig.8: p-NDA assay
(Leaf- hydroethanolic extract)

h)p-NDA assay: Extract L, O and R are comparable to standards.\Wioempared with standards ascorbic acid,
butyl hydroxyl toluene, gurcetine, tocopherol 20.89.63, 27.66, 27.57ug/ml respectively (Fig. 8l€d 2).

i) Frap assay (Ferric reducing antioxidant power):Where it is compared with standards ascorbic awidyl
hydroxyl toluene, qurcetine and Vit E. (0.794+0.806, 1.181+ 0.000471, 1.119+ 0.000471, 0.385 +Q1@QD

(Fig. 9).
Table: 11 ICs and r?values of Total Antioxidant activity of Bergenia specieteaf (ciliata, ligulata and strachey)
RL* Plant ICso (ug/ml) | r®Values
L B. ciliata 21145 0.956
¢} B. ligulata 127.86 0.899
R B. stracheyi 110.71 0.927
AA | Ascorbic acid 15.95 0.971
BHT | Butyl hydroxyl toluene 29.90 0.982
QU | Qurcetine 38.2: 0.95¢
Vit E | Tocopherol 82.93 0.982

Table: 12 ICs and r’values of p-NDA assay oBerg

RL*= Representing letter; Values expressed in

me8D; n=3

eniaspecies leafdliata, ligulata and stracheyi

RL* Plant IC s (ug/ml) | r?Values
L B. ciliata 109.13 0.961
¢} B. ligulata 423.68 0.959
R B. strachey 172.7% 0.94:

AA | Ascorbic acid 20.55 0.996

BHT | Butyl hydroxyl toluene 29.63 0.954

QU | Qurcetine 27.66 0.983

Vit E | Tocopherol 27.57 0.983

RL*= Representing letter; Values expressed in me&D; n=3

j) Peroxynitrite scavenging assayWwhen compared with standards ascorbic acid, bygtdxyl toluene, qurcetine
and tocopherolThesestandards have values as 27.49, 22.57, 1.64, |3§/8f respectively (Fig. 10, Table 13).

k) Superoxide anion radical scavenging activityCompared with standards ascorbic acid, butyl twgrtoluene,
qurcetine, tocopherollhesestandards have values as 6.10, 7.00, 4.22, 9.5bgspectively. This is 4-9 times
potent than all standards used (Fig 11, Table 14).
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Table: 13 ICs, and r’values of Peroxynitrite scavenging assay @ergeniaspecies leafdliata, ligulata and stracheyi

RL* Plant IC 5 (ug/ml) | r? Values
L B. ciliata 49.00 0.975
(6] B. ligulata 83.58 0.952
R B. stracheyi 39.25 0.974

AA | Ascorbic acit 27.4¢ 0.981

BHT | Butyl hydroxyl toluene 22.57 0.967

QU | Qurcetine 1.64 0.989

Vit E | Tocopherol 33.87 0.874

RL*= Representing letter; Values expressed in me&D; n=3

1.5 - Ferricreducing antioxidant gqwer 100 peroxynitrite scavenging assay WL
@ assay 80 - -
£ 1 - (o) ©
8 S 60 - =R
= mR =]
205 - S 40 4 J
2 mAA || E HAA

0 - meHT | = 207  BHT
10 20 40 60 8 100 ., 0 - = QU
Concentration (ug/ml) 1020 40 60 80 100
HE VITE Concentration (pg/ml) VITE

Fig.10: Peroxynitrite scavenging assay

Fig.9: Ferric reducing antioxidant paver assay
(Leaf-hydroethanolic extract)

(Leaf-hydroethanolic extrag

Table: 14 ICs, and r’values of ethanolic and hydroethanolic extracts dBuperoxide anion radical scavenging activity oBergeniaspecies

leaf (ciliata, ligulata

and strachey)i

RL* Plant IC s (ug/ml) | r?Values
L B. ciliata 3.298 0.840
(6] B. ligulata 2.192 0.972
R B. stracheyi 6.10 0.896

AA | Ascorbic acid 6.10 0.943

BHT | Butyl hydroxyl toluene 7.00 0.974

QU | Qurcetine 4.22 0.967

Vit E | Tocopherol 9.56 0.927

RL*= Representing letter; Values expressed in me&D; n=3

[) Singlet oxygen scavenging activityWhen compared with standards ascorbic acid, bugdrdxyl toluene,
qurcetine, tocopherolThesestandards have values as 10.58, 4.039, 1.12, 21828l respectively.This is 5-50
times potent to standards used (Fig. 12, Table 15).

Table: 15 ICs, and r’values of ethanolic and hydroethanolic extracts dbinglet oxygen scavenging activity dBergeniaspecies leafdjliata,
ligulata and strachey)i

RL* Plant IC s0 (ug/ml) | r*Values
L B. ciliata 115.35 0.975
(6] B. ligulata 36.59 0.956
R B. stracheyi 30.53 0.961

AA | Ascorbic acid 10.58 0.970

BHT | Butyl hydroxyl toluene 4.039 0.951

QU | Qurcetine 1.12 0.968

Vit E | Tocopherol 2.320 0.979

RL*= Representing letter; Values expressed in me&D; n=3
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100 -~ 100 ¢ .
Superoxide radical ol Singlet oxygen scavenging ass.aE/
80 80 -
mO
c 60 c 60 - mO
o HR 2 HR
g 40 E 40 -
= HAA = HAA
€20 €20 -
X mBHT x mBHT
0 0
10 20 40 60 80 100 ®QU 10 20 40 60 80 100" QU
Concentration (ug/ml) B VITE Concentration (ug/ml) ®VITE
Fig.11: Superoxide anion radical scavenging activt Fig.12: Siegloxygen scavenging activity
(Leaf-hydroethatic extract) (Leaf-hydroethanolic exact

m) Metal chelating activity: When compared with standards ascorbic acid, buygroxyl toluene, qurcetine,
tocopherol and EDTAThesestandards have values as 6.632, 5.568, 9.23, 2233 pug/ml respectively. This is 9

times more potent then qurcetine (Fig. 13, Table 16

n)Hypochlorous acid scavenging activity: When compared with standards ascorbic acid, bwtgtoxyl toluene,
gurcetine, tocopherolhesestandards have values as 10.206, 10.51, 5.0869 3&/ml respectively (Fig. 14, Table

17).

Table: 16 ICspand r?values of ethanolic and hydroethanolic extracts dfletal chelating activity of Bergeniaspecies leafdjliata, ligulata
and strachey)i

RL* Plant ICsc (ug/ml) | r?Values
L Bergenia ciliat 2.68( 0.91¢
(6] Bergenia ligulata 8.512 0.931
R Bergenia stracheyi 3.74 0.978
AA Ascorbic acid 6.632 0.984
BHT | Butyl hydroxyl toluene 5.568 0.858
QU Qurcetini 9.2% 0.93¢
Vit E | Tocopherc 2.07 0.89i
EDTA | Ethylene diamine tetra acetic acjd 1.233 0.934
RL*= Representing letter; Values expressed in me&b; n=3
100 Metal chelatin 100 ‘Hypochlorous acid scavenging .l
80 80 assa
< 60 c 60 mo
S £ 10
=]
5 40 s mR
€20 € 20
X 0 X 9 HAA
10 20 40 60 80 100™ Qu 10 20 40 60 80 100 w BHT
Concentration (ug/ml) ™ EDTA Concentration (ug/ml)
Fig.13: Metal chelating activity Fig.14: Hypochlorous acid @genging activity
(Leaf- hydroethanoliextract) (Leaf-hydroethanolic extract)
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Table: 17 Inhibitory concentration fifty and r ?values of hydroethanolic extracts of Hypochlorous@d scavenging activity ofBergenia
species leafdiliata, ligulata and strachey)i

o)Hydroxyl radical scavenging activity: When compared with standards ascorbic acid, butgtdxyl toluene,

RL* Plant IC 5 (ug/ml) | r?Values
L B. ciliata 80.06 0.994
[¢] B. ligulate 87.7¢ 0.99¢
R B. strachey 76.8¢€ 0.99:

AA | Ascorbic acid 10.206 0.972

BHT | Butyl hydroxyl toluene 10.51 0.957

QU | Qurcetine 5.08 0.954

Vit E | Tocopherol 135.69 0.897

RL*= Representing letter; Values expressed in me&D; n=3

qurcetine, tocopherol and the values are 24.688222.48, 35.23pug/ml respectively (Fig 15, Tal@® 1

Table: 18 ICspand r?values of hydroethanolic extracts of Hydroxyl radi@l scavenging activity oBergeniaspecies leafdjliata, ligulata
and strachey)i

RL* Plant ICso (ug/ml) | r?Values
L B. ciliata 5.82 0.89¢
O B. ligulata 3.74 0.763
R B. stracheyi 1.93 0.976
BHT | Butyl hydroxyl toluene 3.43 0.839
QU | Qurcetine 1.71 0.888
Vit E | Tocopherol 5.98 0.942
RL*= Representing letter; Values expressed in me&D; n=3
60 1 . 100 - .
Hydroxyl radical mL Alkaline DMSO assay =L
40 mO 80
c 60 =0
.0 R 5
520 & 40 =R
= o
-E BHT 'E 20
x 0 Qu ; 0 HAA
o
10 20 40 60 80 100 SVITE 10 20 40 60 80 100 = BH
Concentration (pg/ml) Concentration (ug/ml) T

Fig. 16: Alkaline DMSO assay

Fig.15: Hydroxyl radical scavenging activity
(Leaf-hydrdednolic extract)

(Leaf-hydroethanolic extract)

p)Alkaline DMSO assay: When compared with standards ascorbic acid, bjgroxyl toluene, qurcetine,
tocopherol.Thesestandards have values as 23.68, 41.62, 20.62&mdalug/ml respectively (Fig. 16, Table 19).

80 100 - L
Deoxyribose ass mL 4= PO
60 - =0 § ._./.’.—.’. -0
s
§ 40 - =R _-g 50 - =R
5 HAA - = AA
— 20 - B\
£ W BHT 0 s BHT
n\° 0 QU T T T T T 1
10 20 40 60 80 100 =—€—QU
10 20 40 60 80 100.,y|TE .
Concentration (ug/ml) Concentration (ug/ml) e /T E .

Fig.17: Deoxyribose assay Fig.18: Lipid peroxidation ssay
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Table: 19 Inhibitory concentration fifty and r *values of hydroethanolic extracts of Alkaline DMSQassay ofBergeniaspecies leafdjliata,
ligulata and strachey)i

RL* Plant IC s (ug/ml) | r?Values
L B. ciliata 373.53 0.985
(@] B. ligulate 83.8¢ 0.98¢
R B. strachey 200.1: 0.961

AA | Ascorbic acid 23.68 0.992

BHT | Butyl hydroxyl toluene 41.63 0.989

QU | Qurcetine 20.62 0.992

Vit E | Tocopherol 185.46 0.968

RL*= Representing letter; Values expressed in me&D; n=3

g)Deoxyribose assayWhen compared with standards ascorbic acid, hgtoxyl toluene, qurcetine, tocopherol.
Thesestandards have values as 16.48, 42.49, 22.48 @/l respectively (Fig 17, Table 20).

Table: 20 Inhibitory concentration fifty and r 2values of hydroethanolic extracts of Deoxyribose aay ofBergeniaspecies leafdiliata,
ligulata and strachey)i

RL* Plant ICso (ug/ml) | r?Values
L B. ciliata 97.91 0.971
(@] B. ligulata 511.322 0.976
R B. stracheyi 5.661 0.987

AA | Ascorbic acid 16.48 0.966

BHT | Butyl hydroxyl toluene 42.49 0.949

QU | Qurcetine 28.76 0.961

Vit E | Tocopherol 89.56 0.970

RL*= Representing letter; Values expressed in me&D; n=3

4.4.2) Determination of Lipid Peroxidation
a)Lipid peroxidation assay: When compared with the leaf &. ligulata and B. stracheyiwhereas standard
Ascorbic acid, BHT, Qurcetine and Vit E was 39.82.,05, 81.58, 48.13 % respectively(Fig. 18).

b)Ferric thiocynate assay (FTC):When compared with the root 8f ciliata andB. ligulata B. ciliata rhizome

ethanolic 0.057 nm when compared withligulata andB. stracheyirhizome. B. stracheyieaf ethanolic 0.085 nm
when compared with th®. ciliata andB. ligulataleaf respectively (Fig.19).

¢) Thiobarbituric acid assay (TBA): Fig. 20

Ferric thiocynate assa Thiobarbituric acid assay-e—L
1.5 v —yO—L 0.2
Q1 -0 g 01s —&-0
e R ©
Bs 2 01 —&—R
S —=pA S
So —¥=BHT || < 005 e AA
< 012 3 456 7 ——QU 0 .
Days VITE 0123456 7 —HBH
Days T
Fig. 19: Ferric thiocynate assay Fig. 20: Thiobarbituric acicassay
(Leaf-hydroethanolic extract) (Leaf-hydroethanolic extract)

4.4.3) Determination of Astringency:We have checked out astringency Bergeniaspecies and the results have
been found for all the extracB. ligulata (Rhizome-hydroethanolic) have least power to jmitatie the protein that
0.20142 whereas most potent protein precipitat&:. isgulata (root-ethanolic). The value is 0.55371 equivaleats
tannic acidB ciliata (rhizome-ethanolic) also gave comparable resudbiove said potent extract (Table 21).
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CONCLUSION

Bergeniaspecies oPashanbhedgpossesses many medicinal properties which nede texploited; therefore the
main attempt of the present study was based onnm@tadogical (Hemorrhoidal activity) and phytocheatic
comparison oBergenia ciliata Bergenia ligulataandBergenia stracheyiHydroethanolic and ethanolic extracts of
root, rhizome and leaf all of tHgergeniaspecies were studied for this, Since from thislgtwe can conclude that
root of Bergenia ligulatarhizome ofBergeniaciliata and leaf oBergenia stracheyshow the best activity in most
of the parameters so these are further takendtatisn

The main big reason for the comparison of all thecges ofBergenia,is that it have medicinal properties, just
because of secondary metabolite in their partsv&dave donén-vitro antioxidant study related to hemorrhoidal
activity. The study done by comparative methoddentify best part of the plant for isolation of qoounds and to
find out theirin-vitro related hemorrhoidal activity.

These studies suggest that root fr@®argenia ligulata rhizome fromBergenia ciliataand leaf fromBergenia
stracheyihave been shown best result (in-vitro hemorrhcadélity).

So these extract further adopted for isolationh@roicals and their in-vitro hemorrhoidal activity.
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