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Abstract

In vitro antioxidant activity of chromatographically separated fractions from powdered leaves of
Aastilbe rivularis buch. — Ham. Ex D. Don was studied. Antioxidant activity was measured
by superoxide anion generation with help of xanthine-xanthine oxidase assay and with linoleic
acid peroxidation assay as well as DPPH photometric assay. Total phenol, flavonoids ,
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ascorbic acid and carotenoid contents in the separated fractions were also estimated. Out of five
fractions separated, the third fraction had maximuum antioxidant activity which was comparable
to that of known synthetic antioxidant. Antioxidant activity was related with high content of total
phenol, flavonoid, ascorbic acid and carotenoids in the fraction.

Keywords: . Astilbe rivularis, Buch. — Ham. Ex D. Don, chromatographic separation, anti

oxidant activity, total phenol, flavonoid, ascorbic acid.

Introduction

Astilbe rivularis, Buch. — Ham. Ex D. Don (A. rivularis) is one of the medicinal
plants of Sikkim Himalaya. The plant has different names. In Nepali it is called Buriokahti and
in Lepcha the plant is known as Pango [1]. In Common Temperate of Himalaya A. rivularis is
distributed at a range of 5000 — 9000 feet. The plant is also found on sloppy waste place. A.
rivularis has tall herb stem and leaves are covered with hairs [2,3]. The juice of the plant is
applied traditionally to sprains and muscular swelling. Rhizome of this plant is used in curing
hemorrhages, diarrhoea, dysentery, headache, prolapse of uterus and to improve fertility [4].
Rajbhandari et al. established anti viral activity of the plant [5,6]. Ethnic use of A. rivularis, as
reported in literature, is in peptic ulcer [1]. Root juice of the plant, two tea spoonful thrice
a day, is given to patients suffering from peptic ulcer [7]. We also found anti peptic ulcer

activity of A. rivularis leaves in experimental animals [8].

Antioxidant activity of A. rivularis is known in literature [9, 10]. Recently we intended
to isolate active ingredient(s) from A.rivularis leaves responsible for antioxidant effect. In
present communication antioxidant activity of chromatographically separated fractions of dried

leave powder of A. rivularis is being reported.

Materials and Methods
Plant Material

From the medicinal plants garden of the University of North Bengal A. rivularis leaves
were collected. Leaves were authenticated by the experts of the department of Botany of the said
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University. A voucher specimen was kept in the department of Medical Biotechnology, Sikkim
Manipal Institute of Medical Sciences of Sikkim Manipal University, Gangtok, Sikkim, India
for future references. Leaves were shade dried and powdered. The powder was used for

extraction and isolation studies.

\

Fig. 1: Astilbe rivularis Buch. — Ham. Ex D. Don

Chemicals
Chemicals required for the study were purchased from Loba Chem. Lab, Himedia Lab

and from Merck.

Test material
Leaves of A. rivularis were shade dried and powdered. The powder as test material was

used for extraction and isolation studies.

Extraction and Isolation

This was done by standard methods of isolation of chemicals from plant sources [11-14].
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A sample of 100 g of powdered leaves of A. rivularis was soaked in 1000 ml of
methanol after 1h stirring at room temperature overnight. The solvent was decanted and
concentrated to 10 ml under reduced pressure using a rotary evaporator. This was then subjected
to acid hydrolysis by refluxing with 10 ml N/10 hydrochloric acid at 100°C for 10 mins to obtain
a brown mass. The mass was extracted with 20 ml ethyl acetate for 10 mins. Material was
centrifuged at 3000 rpm for 10 mins and the supernatant was subjected to column
chromatography using silica gel G as adsorbent. Five bands were separated. Elution was done by
50% methanol-chloroform mixture. Five bands were separately collected and evaporated to
dryness under reduced pressure using a rotary evaporator. Materials obtained were assayed for

anti oxidant activity and for total phenol, flavonoid, ascorbic acid and carotenoids content.

Antioxidant assays

Antioxidant activity of chromatographically separated fractions was assayed by
superoxide anion generation by xanthine- xanthine oxidase assay [15], linoleic acid peroxidation
assay [16] and by DPPH photometric assay [17]. Catechin and quercetin were used as anti

oxidant reference compound [16].

Flavonoids content
Flavonoids content of chromatographically separated fractions was determined using

Aluminum chloride colorimetric method [18].

Total phenols content
Total phenols content of chromatographically separated fractions was determined by

Folin Ciocalteu reagent [19].

Ascorbic acid content

Ascorbic acid content of chromatographically separated fractions was determined by the
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method of Cakmak and Marschner [20].

Carotenoids content

Total carotenoids of chromatographically separated fractions were determined by the

method of Jensen[21]

Statistical Analysis
The statistical significance between antioxidant activity values of the extracts was
evaluated with a Duncan’s multiple range test (DMRT) at 5 % were considered to be statistically

significant [22].

Results

Results on antioxidant activity of chromatographically separated fractions of powdered
leaves of A. rivularis by superoxide anion generation by xanthine- xanthine oxidase assay,

linoleic acid peroxidation assay and by DPPH photometric assay were given in Table. 1

Table 1: Inhibitory activity of xanthine oxidation and linoleic acid peroxidation and
scavenging capacity of DPPH by chromatographically separated fractions of powdered
leaves of A. rivularis

Chromatographically | Xanthine oxidase Linoleic acid DPPH
separated fractions (% inhibition) peroxidation (% inhibition)
of powdered leaves of (% inhibition)

A. rivularis/ Flavonoids

Fraction : 1 42+1.3 27 +£0.5 35+0.9
Fraction : 2 38 +1.1 30 +0.9 29 +£0.6
Fraction : 3 98 +2.7° 96+2.1" 97 £2.2°
Fraction : 4 25 +0.8 38 +1.1 32 +0.7
Fraction : 5 37 +1.0 40 £1.6 32 +0.6
Catechin 100 £0.01 70 +1.1 100 +0.01
Quercetin 100 +0.01 85+1.2 100 +0.02

Concentration used : 100 pg / ml . Results were a mean of triplicate experiments + SD

*significant
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It appears from the table that chromatographically separated fractions of powdered leaves
of A. rivularis had more or less in vitro antioxidant activity but maximum activity was with
fraction -3 where 98%, 96% and 97% inhibition in xanthine oxidase, linoleic acid peroxidation
and DPPH inhibitions respectively were noticed. Results were compared with catechin and
quercetin where inhibition in both xanthine oxidase and scavenging capacity of DPPH came

100%.

Table 2: Total phenol, flavonoids, ascorbic acid and carotenoids content of
chromatographically separated fractions of powdered leaves of A. rivularis
0.7

Chromatographically | Total phenol Total Ascorbic acid | Carotenoids
separated fractions content flavonoids content content
of powdered leaves of | (mg/mg dry content (mg/g dry wt) | (mg/g dry wt)
A. rivularis wt) (mg/mg dry

wt)
Fraction : 1 202 +£1.2 17.2+0.9 7.240.6 8.1+0.7
Fraction : 2 7.5 £0.6 10.5+0.5 4.3+0.4 5.2+0.4
Fraction : 3 47+ 1.4 88 +2.9* 20.1 £0.9* 24.2 + 0.9*
Fraction : 4 5.5+0.5 12.8+0.6 8.5+0.7 6.7£0.4
Fraction : 5 6.1+0.7 2.5+0.7 3.3+0.2 1.9+0.2

Besults were a mean of triplicate experiments + SD.
significant

It appears from Table — 2 that total phenol content was maximum and statistically
significant in fraction -3 (47 mg/mg) in comparison to that of other chromatographically
separated fractions of powdered leaves of A. rivularis. For fractions 1, 2 , 4 and 5 total phenol
content came 20.2 mg/mg, 7.5 mg/mg, 5.5 mg/mg and 6.1 mg/mg respectively. Total flavonoids,
ascorbic acid and carotenoids contents were also maximum and significantly higher in fraction -3
in comparison to that of other chromatographically separated fractions of powdered leaves of A.

rivularis.

Discussion

Endogenous cause like metabolism and exogenous causes like chemicals and ionizing
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radiation lead to the formation of reactive oxygen species (ROS) in living organisms. Generation
of ROS in body is now considered responsible for formation of several diseases like arthritis,
liver disorders, diabetes, connective tissue disorders, cancer, neurodegenerative disorders,
chronic inflammation as well as the ageing process [23]. Generation of ROS can be protected by
antioxidants defence mechanisms operating in body. In case there is an imbalance between
generation of ROS and antioxidants defence mechanisms, oxidative stress occurs. This causes
irreversible oxidation of biomolecules like proteins, DNA and lipids, leading to inactivation of
many enzymes and cell death [24]. Antioxidants provide protection to the living organisms from
the damage caused by uncontrolled production of ROS.

Since time immemorial Indian medicinal plants have been used in the Ayurveda to
maintain health and to cure diseases in humans. This is probably due to production of lot of
antioxidants by the plants. These antioxidants protected formation of ROS thereby keeping body
healthy by reducing oxidative stress [25].

Phenolic compounds, flavonoids, ascorbic acid and carotenoids are widely distributed in
plants and these chemicals are considered good antioxidants. Besides, they are responsible for
multiple biological effects like free radical scavenging abilities, anti inflammatory and
anticarcinogenic activities [26].

Butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT) are the synthetic
antioxidants. They are commercially available and commonly used in processed foods, but their
safety and toxicity are matters of concern. Researcher claimed that these synthetic antioxidants
have many side effects including carcinogenic activity [27]. Hence there is a trend to substitute
these synthetic antioxidants with naturally occurring antioxidants.

Astilbe rivularis Buch. — Ham. Ex D. Don (A. rivularis), family Saxifragaceae, is known
for its antioxidant activity [9,10]. To isolate the antioxidant compound(s) from A. rivularis,
powdered leaves of A. rivularis were processed for solvent extraction, acid hydrolysis and
chromatographic separation. Five fractions were separated by Silica gel G column

chromatography. Band separation was as under.
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Fractions were separately evaluated for antioxidant activity by superoxide anion generation with
help of xanthine-xanthine oxidase assay and with linoleic acid peroxidation assay as well as
DPPH photometric assay. In all the three methods of assay, fraction -3 showed maximum
antioxidant activity (Figures: 3,4,5). Results were comparable to that of standard antioxidants
used.

Fig. 3 : Antioxidant activity of chromatographically separated five fractions from
powdered leaves of A. rivularis with the help of xanthine-xanthine oxidase assay
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Xanthine oxidase (% inhibition), Concentration used : 100 pg / ml . Results were a mean of
triplicate experiments.

Total phenol, total flavonoids, ascorbic acid and carotenoids content were estimated in all
the separated five fractions. Results showed that maximum amount of these compounds were
present in third fraction (Figures: 6,7). Antioxidant activity of leaves of A. rivularis was,
therefore, due to the presence of these chemicals.

[233]



SMU Medical Journal,Volume 3, No. 2, July, 2016

Fig. 4 : Antioxidant activity of chromatographically separated five fractions from
powdered leaves of A. rivularis with the help of linoleic acid peroxidation
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Linoleic acid peroxidation (% inhibition), Concentration used : 100 pg / ml . Results were
a mean of triplicate experiments.

Fig. 5 : Antioxidant activity of chromatographically separated five fractions from
powdered leaves of A. rivularis with the help of scavenging capacity of DPPH
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Scavenging capacity of DPPH (% inhibition), Concentration used : 100 pg / ml . Results
were a mean of triplicate experiments.
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Fig. 6 : Total phenol and flavonoids content of chromatographically separated fractions of
powdered leaves of A. rivularis
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Fig. 7 : Ascorbic acid and carotenoids content of chromatographically separated fractions
of powdered leaves of A. rivularis
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Numerous medicinal plants are known for their antioxidant activity. In almost all these
plants antioxidant potential was found related with their total phenol, total flavonoids, ascorbic
acid and carotenoids content [28-30]. In present study antioxidant activity of Astilbe rivularis
Buch. — Ham. Ex D. Don (A. rivularis) was found confined in third fraction of
chromatographically separated fractions of powdered leaves of A. rivularis. Results also showed
that antioxidant activity was due to presence of maximum amount of total phenol, total

flavonoids, ascorbic acid and carotenoids in the fraction.

Presently this active fraction is being investigated for isolation of antioxidant chemical(s).

Conclusion

Astilbe rivularis Buch. — Ham. Ex D. Don (A. rivularis) has in vitro antioxidant activity.
To isolate active ingredient responsible for this activity, powdered leaves of A. rivularis were
processed for solvent extraction, acid hydrolysis and chromatographic separation. Five fractions
were separated by column chromatography. Results showed that the 3™ fraction had maximum in
vitro antioxidant activity and contained maximum amount of total phenol, total flavonoids,
ascorbic acid and carotenoids. In vitro antioxidant activity of the 3™ fraction seems to be due to

the presence of the antioxidant chemicals.
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