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INTRODUCTION
MIKANIA MICRANTHA is an extremely fast- growing perennial creeping weed commonly
known as mile-a-minute weed.!! It is one of the 100 worst alien species,’” is among the ten
worst exotic species in South-east and South Asia, and one of the 16 exotic species in
China.®! Its native distribution is in Central and South America.[*® The weed first invaded
Hong Kong via sea route at the beginning of the last century, and from there it spread to the

cost of Guangdong province in the 1980s.[%) It has now spread to Mauritius, India, Sri Lanka,
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Bangladesh, South East Asia and the Pacific.l” It was introduced into India during World
War 11 to camouflage airfields or as ground cover for tea plantations. It has spread to moist
tropical and subtropical regions and the north-east of India.l®! It is used to treat fever,
rheumatism, influenza and respiratory diseases.’”'” The leaves of MIKANIA MICRANTHA
are used to make a poultice for snake bites and scorpion sting, decoction of the leaves is used
to bath rashes and skin itches.'™ It has been reported to have antibacterial, antitumor,
cytotoxic, analgesic, inflammatory, antiproliferative and phytotoxix activities.'>?” In the
present study, the antioxidant activity of the methanolic extract of leaves of MIKANIA
MICRANTHA was estimated by three in vitro assay methods namely (1) DPPH free radical
scavenging activity, (2) Ferric reducing antioxidant potential (FRAP) assay and (3) Total

Phenolic content, spectrophotometerically.

MATERIALS AND METHODS

Plant Material

The plant MIKANIA MICRANTHA was collected from the campus of the College of
Veterinary Sciences & Animal Husbandry, Central Agricultural University, Selesih, Aizawl,
Mizoram and submitted the herbarium specimens for authentication / identification to the
Regional Office, Botanical Survey of India (BSI), Shillong. The BSI, Shillong has
authenticated the plants and communicated the identification / authentication reports vide
letter reference No.BSI/ERC/Tech/2010/052, dated 27.04.2010.

The fresh leaves of the plant were collected, washed and air dried in shade. On complete
drying, the dried plant material was ground to powder with Willey / Laboratory Mill and
sifted through sieve number 22. The powdered leaves were then subjected to cold maceration
using methanol as solvent following the procedure of Manjunatha et al.**! and Harborne #?
with slight modifications. Briefly, five hundred (500g) grams of powder was soaked in 2.5 L
of methanol (1:5 w/v) in a conical flask for a period of 3 days with intermittent stirring and at
the end of 3" day the content was filtered with muslin cloth followed by Whatmann filter
paper No. 1. For complete extraction of the active principles, this process was repeated three
times using fresh solvent on each occasion or until the colour of the methanol becomes light.
The filtrate obtained was pooled and further subjected to rotary vacuum evaporator. The

material was stored at -40°C in deep freezer in air tight containers till further use.
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Chemicals and reagents

1,1-Diphenyl-2-picrylhydrazyl (DPPH), 2,4,6-tri(2-pyridyl)-s-triazine (TPTZ), 6-hydroxy-
2,5,7,8-tetramethyl chromane-2-carboxylic acid (Trolox), Gallic acid were purchased from
Sigma Chemicals Co. (St. Louis, USA); Methanol, Ethanol, Sodium acetate trihydrate, ferric
chloride hexahydrate (FeCl3. 6H20), Folin-Ciocalteu Phenolic reagent, Sodium carbonate
were obtained from Merck (Darmstall, Germany). Trichloroacetic acid (TCA) was obtained
from Sisco Research Laboratories (SRL), Mumbai. All the chemicals used were of analytical
grade.

DPPH free radical scavenging assay

The free radical scavenging activity was measured by the 1,1-Diphenyl-2-picrylhydrazyl
(DPPH) method proposed by Leong and Shui.””®! DPPH solution of 0.1 mM was prepared in
methanol and the initial absorbance was measured at 517 nm in a UV-Visible
Spectrophotometer (Thermo- Evolution 201). An aliquot (20 pl) of extract was added to 3 ml
of DPPH solution and the decrease in absorbance was measured at different time intervals at
517 nm until the absorbance remained constant. Lower absorbance of the reaction mixture
indicates higher free radical scavenging activity, and vice versa. A standard curve was
prepared using trolox (250 -1250ug/ml) and the free radical scavenging ability of the extracts
were calculated from the decreased in the absorbance. The free radical scavenging ability of

the extracts were expressed as mg Trolox equivalent (TE) per gram of dry leaves.

Ferric Reducing Antioxidant Potential (FRAP) assay

The ferric reducing antioxidant potential (FRAP) assay was carried out according to the
procedure described by Benzie and Strain.**! Briefly, 30ul of extract was added to 3 ml of
FRAP reagents (10 parts of 300 mM sodium acetate buffer of pH 3.6, 1 part of TPTZ and 1
part of 20 mM Ferric chloride solution). The reaction mixture was incubated at 37°C for 30
min and the increase in absorbance was measured at 593 nm using a UV-Visible
Spectrophotometer (Thermo-Evolution 201). The standard curve was prepared using trolox
(250 -1000pg/ml) and the value of FRAP was calculated from the standard curve. The results
were expressed as mg Trolox equivalent (TE) per gram of dry leaves.

Total phenolic content (TPC)
The total phenolic content of the extracts were estimated by the Folin-Ciocalteau method
described by Singleton and Rossi.™ Briefly, one hundred (30) microlitres of extract was

added to 1ml of 1:10 Folin-Ciocalteau’s reagent and incubated at room temperature for 5 min
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followed by addition of 970 pl of sodium carbonate (7.5%) solution. After 1 hr incubation at
room temperature, the absorbance was measured at 640 nm using a UV/Visible
Spectrophotometer (Thermo-Evolution 201). Different volume (20-100ul) of Gallic acid
(100pg/ml) was used for calibration of a standard curve. The results were expressed as mg

Gallic acid equivalent (GAE) /gm of dry leaves.

RESULT AND DISCUSSION

The antioxidant capacity is widely used as a parameter for medicinal bioactive components.
In the present study the antioxidant activity of the leaves of MIKANIA MICRANTHA were
evaluated by three in vitro assay methods viz. DPPH free radical scavenging assay, Ferric
reducing antioxidant potential assay and determination of total phenolic content. Table 1

gives the amount of antioxidant activity evaluated by the three methods.

Table 1: Antioxidant content of MIKANIA MICRANTHA leaves

SI. No. | Methods of estimation Antioxidant content/

g of dry leaves
oy | DPPH free radical 31.97+1.03mg TE
scavenging method

02 FRAP assay 18.47+1.15 mg TE
03 Total phenolic content 4.63+0.37 mg GAE

The DPPH free radical scavenging activity of MIKANIA MICRANTHA leaves was
31.97+1.03 mg TE /g dry weight of the leaves while the ferric reducing antioxidant potential
activity was 18.47+1.15 mg TE/ g of dry leaves. The DPPH free radical scavenging is one of
the generally accepted mechanisms against lipid oxidation. Difference between DPPH free
radical binding method and other method is the short run time allowing rapid determination
of the radical scavenging. The effect of antioxidants on DPPH radical scavenging was
thought to be due to their hydrogen donating ability while the ferric reducing antioxidant
potential assay is based on the reducing power of a compound (antioxidant). It measures the
reduction of Fe** (ferric iron) to Fe?* (ferrous iron). As the ferric to ferrous ion reduction
occurs rapidly with all reductants with half reaction reduction potentials above that of Fe**/
Fe?*, the values in the FRAP assay expresses the corresponding concentration of electron
donating antioxidants. In general, the reducing power of plant extract was reported to be
directly correlated with its antioxidant activity and is based on the presence of reductants
which exert antioxidant activity by breaking the free radical chain and donating a hydrogen

atom. 2271 1t is well documented that the antioxidant activity of putative antioxidants have
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been attributed to various mechanisms among which are : prevention of chain initiation,
binding of transition metal ion catalysts, decomposition of peroxides, prevention of continued
hydrogen abstraction, and radical scavenging power.[?®! The total phenolic content of the
MIKANIA MICRANTHA was 4.63+0.37 mg GAE / g of dry leaves. The most important
phytochemicals in plant foods are phenolics whereas there are more than 8000 phenolic
phytochemicals.”® These phenolic compounds interrupt chain oxidation reactions by
donation of a hydrogen atom or chelating metals. Moreover, their bioactivities may be related
to their ability to inhibit lipoxygenase and scavenge free radicals. ** 3 Probably the most
important natural phenolics are flavonoids, which contain hydroxyl functional groups,
because of their broad spectrum of chemical and biological activities, responsible for
antioxidant effect of the plants.*? So, the true antioxidant potential is often more accurately

revealed by expressing antioxidant activity in terms of phenolics and flavonoids content. 1**
34]

CONCLUSION

MIKANIA MICRANTHA is a very fast growing, perennial creeping weed. It has been
attracted the attention of natural products chemists because of its antibacterial, antitumor,
cytotoxic, analgesic, inflammatory, antiproliferative and phytotoxix activities. The
antioxidant content of the plant is high therefore this plant will have many positive effects on
the human health as it can scaveng free radicals and reactive oxygen species which are

responsible for number of human disorders.
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