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ABSTRACT: Ruellia species belong to Acanthaceae family, and are perennial
creepers with widespread medicinal uses including analgesic and anti-inflammatory
activity. The objective of this study was to determine the qualitative phytochemical
constituents and anti-oxidant activity of crude extracts from whole plant parts of
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Kenyan Ruellia species viz. Ruellia prostrata. Whole parts of the plants were
collected, air-dried under shade and organic extraction was done by cold maceration
using ethyl acetate and methanol. Aqueous extraction was done by boiling. Anti-
oxidant activity was performed based on the ability of the aqueous, methanolic and
ethyl acetate extracts to scavenge free radicals produced by 2,2-Diphenyl-1-
picrylhydrazyl (DPPH). Ascorbic acid was used as the standard. Anti-oxidant tests
were done at eight concentrations (3.9, 7.8, 15.6, 31.3, 62.5, 125, 250 and 500
pg/ml). The anti-oxidant activity of both plant extracts and ascorbic acid increased
with increase in concentration. Methanolic and ethyl acetate extracts exhibited a
higher anti-oxidant activity with 1Cs, values of 20.58 and 22.26 pg/ml respectively,
relative to aqueous extract (ICsy of 51.92ug/ml). Ascorbic acid standard exhibited
high anti-oxidant activity with 1Csq value of 2.11pg/ml. The phytochemical
screening tests were based on visual observation of colour change and precipitate
formation. Phytochemical analysis revealed the presence of terpenoids, saponins,
flavonoids, tannins and cardiac glycosides. Flavonoids and tannins are a major group
of compounds that act as primary anti-oxidants. The presence of these compounds
could attribute to the potent anti-oxidant activity of R. prostrata extracts. From this
study, it was concluded that Ruellia prostrata could have anti-inflammatory activity.
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INTRODUCTION: Medicinal plants play a
critical role in the health sector of ancient and
modern cultures. They are widely used as
alternative therapeutic tools for prevention and
treatment of many diseases .
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Despite modern screening and discovery of drugs,
plant-based medicines remain the lead compounds
to the discovery of valuable drugs . Drugs of plant
origin are locally available, often cheaper, with
minimal side effects * *. Nowadays, herbal drugs
form an integral part of alternative medicine °
Plants have been found to produce and accumulate
secondary metabolites which Ruellia prostrata
(Acanthaceae) is a perennial fall into various
groups based on their biosynthetic origin. Humans
have used these plant secondary metabolites as
medicines and flavoring agents °.
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Some plant secondary metabolites belong to the
glycoside group, flavonoids, tannins, saponins and
alkaloids. Some of these compounds have
biological effects including anti-oxidant activity .
Normal biochemical reactions in the body produce
several free radicals that play a critical role in the
development of various diseases such as asthma,
dementia, cancer, arthritis and Parkinson’s disease
8 9 Anti-oxidants from plant materials play a
significant role in termination of these free radicals,
thereby protecting the body from these diseases.
Herb mainly known for its traditional use as an
anti-inflammatory and anti-cancer against the
epidermis of nasopharynx region and possesses
wound healing properties %!,

Arthritis is an inflammatory disorder which
manifests by destructive arthropathy and extra-
articular manifestations, leading to severe disability
and premature mortality *2. The present study
aimed at screening the phytoconstituents and anti-
oxidant potential of Kenyan Ruellia prostrata to
make this plant useful for formulation of analgesic
and anti-arthritic drug for management of arthritis.

MATERIALS AND METHODS:

Chemicals:  Ascorbic acid, 2,2-diphenyl-1-
picrylhydrazyl (DPPH), ethyl acetate and methanol
were of analytical grade.

Sample collection and preparation: Whole plant
parts of R. prostrata were collected from Mwala
sub-County, Machakos County, in December,
2010, taxonomised and the Voucher specimen (Ref.
no. UoN/2010/598 December 16, 2010) deposited
at the Department of Botany Herbarium, University
of Nairobi. The plant sample was washed in water,
chopped and shade-dried for three weeks. Once
completely dried, grinding into coarse powder was
done using an electrical grinder (manufactured by
Jomo Kenyatta University of Agriculture and
Technology, Mechanical Engineering Department)
and extracted with methanol, ethyl-acetate and
distilled water. The extracts were prepared by
soaking 50g of plant powder in 500ml of
(Methanol, ethyl-acetate and distilled water) for 72
hours. The extracts from organic solvents were
concentrated using a rotary evaporator (BUCHI R-
200) at 45°. The aqueous extract from distilled
water was dried in a freeze-drier (Christ Alpha 1-4
LD). All the extracts were stored at 4°C until
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required for phytochemical
antioxidant activity.

screening and

Phytochemical analysis: Qualitative
phytochemical screening was performed as
described by 3. The extracts were tested for
saponins,  alkaloids,  phenolic  compounds,
flavonoids, phytosterols and glycosides. The
screening tests were based on observation of colour
change and precipitate formation.

Test for alkaloids: Mayer’s test: In this test, ImL
of Mayer’s reagent (potassium mercuric iodine)
was added to 1mL of the test solution and observed
for a white precipitate, which is a positive indicator
for the presence of alkaloids.

Test for tannins: Ferric chloride test: In this test,
0.5mL of 5% ferric chloride solution was added to
0.5mL of the sample solution. Formation of a dark-
green colour would indicate the presence of
tannins.

Test for flavonoids: To 1 mL of crude extract, 3
drops of ammonia solution were added followed by
0.5mL of concentrated hydrochloric acid. The
formation of pale brown colouration would indicate
the presence of flavonoids.

Test for glycosides (Keller-Killian  test):
Glycosides were tested by adding 1mL of 3.5%
ferric chloride in acetic acid to 1mL of the sample
solution followed by careful drop-wise addition of
1.5mL concentrated sulphuric acid by the sides of
the test tube to form a separate layer at the bottom.
A brown ring at the interface due to the presence of
de-oxy sugar would be a characteristic of
cardenolides and a pale green colour in the upper
layer due to the steroidal nucleus would be taken as
the indicator for the presence of cardiac glycosides.

Test for saponins: Plant extract (0.5 g) was added
into 5 ml of distilled water. The mixture was
shaken vigorously and observed for the formation
of foam that would persist for 15 minutes.
Development of a stable emulsion on addition of
three drops of olive oil to the formed foam would
confirm the presence of saponins **.

Test for terpenoids: Crude extract (0.5g) was
dissolved in 5mL of chloroform and evaporated to
dryness. To this, 2mL of concentrated sulphuric

1283



Wangia et al., IJPSR, 2017; Vol. 8(3): 1282-1286.

acid was added and heated for about 2 minutes. A
reddish brown colouration at the interface would
indicate the presence of terpenoids.

2, 2-Diphenyl - 1- Picrylhydrazyl (DPPH)
Scavenging Activity: The DPPH scavenging
activity on the plant samples was done according to
the procedure °. DPPH (0.5 mM) solution in
methanol (3.94 mg in 100 ml) was freshly
prepared. Concentrations ranging from 3.9-500
ug/ml for both extracts and standards were
prepared. Equal volume of DPPH solution was
added. The samples were kept in a dark place and
after 30 minutes the absorbance was measured at
517 nm. The percentage of the DPPH radical
scavenging was calculated using the equation given
below:

Percentage (%) Inhibition =

(Absorbance of pppy- absorbance of sampLe) X 100
Absorbance pppn

Determination of inhibitory concentration
(ICs0): The results for anti-oxidant activity were
presented as a line graph for three experiments. The
concentration required to inhibit 50% of DPPH
radical (ICsp) was determined using the regression
line of probit according to the logyo of the extract
concentration.

RESULTS AND DISCUSSION: Phytochemical
screening of aqueous, ethyl acetate and methanolic
extracts of Ruellia prostrata aerial parts as shown
in Table 1.

TABLE 1: PHYTOCHEMICAL SCREENING OF AQUEOUS,
ETHYL ACETATE AND METHANOLIC EXTRACTS OF
RUELLIA PROSTRATA AERIAL PARTS

Type of solvents

Phytochemical Methanol Aqgueous Ethyl
acetate
Saponins + + -
Phenolics + + -
Alkaloids - - -
Glycosides + + +
Flavonoids + + +
Terpenoids + + +

Plants have an almost limitless ability to synthesize
substances most of which are secondary
metabolites of which at least 12,000 compounds
have been isolated . Phytochemical substances
play an important role in plant defence against
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microorganism, stress as well as interspecies
protections. These plant components have been
used as drugs for many years. Thus, phytochemical
screening serves as the initial step in predicting the
types of potential active compounds from plants *'.
Phytochemical screening of Ruellia prostrata aerial
parts tested positive for saponins, phenolics,
flavonoids, glycosides and terpenoids. Ethyl acetate
extract showed absence of saponins and phenolics
whereas all the extracts showed absence of
alkaloids. Among these compounds, flavonoids,
saponins and phenolics are important secondary
metabolites and may be compounds responsible for
medicinal values of the plant.

Antioxidant results for aqueous, methanolic and
ethyl-acetate extracts of Ruellia prostrata species
are presented in Fig. 1.

100.00
90.00
§0.00
70.00
60.00
50.00
40.00
30.00
20,00
10.00

0.00

Aqueous
Ilethanolic
Ethyl-acetate

Ascorbic acid

% Inhibition of DPPH radical

0 39 7815631.362.51125 250 500

Concentration ( pg/ml)

FIG. 1: RESULTS SHOWING THE ANTI-OXIDANT
ACTIVITY OF AQUEOUS, METHANOLIC AND ETHYL-
ACETATE EXTRACTS OF RUELLIA PROSTRATA SPECIES

Analysis of anti-oxidant activity data using t-test
revealed that there was statistically significant
difference in anti-oxidant activities for methanol,
aqueous and ethyl acetate extract (p<0.05). This
could be attributed to the difference in proportions
of the active components that are responsible for
anti-oxidant activity. The difference in anti-oxidant
activity could also be due to the difference in
solubility of individual phytochemicals in solvents
of extraction. Ascorbic acid in comparison with the
activity of the three extracts showed significant
difference in activity (p<0.05).

However, ascorbic acid exhibited 99% inhibition at
15.6pg/ml.  The higher extract concentration
resulted in higher anti-oxidant inhibition compared
with  lower  concentration  suggesting a
concentration- dependent response.
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This is indicated by the fact that increasing the
concentration of the plant extracts increased the
proportion of the chemical ingredient with
pharmaceutical value in the plant extract *°.
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The 1Cso values of Ruellia prostrata agueous,
methanol and ethyl acetate extracts required to
inhibit 50% of DPPH activity are presented in
Table 2.

TABLE 2: IC5y VALUES (UG/ML) FOR ANTI-OXIDANT ACTIVITY OF AQUEOUS, METHANOLIC AND ETHYL-
ACETATE EXTRACTS OF RUELLIA PROSTRATA SPECIES

Type of extract

1Cs, values (ug/ml)

Lower Bound Upper Bound

1. Aqueous extract 51.92
2. Methanolic extract 20.58
3. Ethyl-acetate extract 22.26
4 Ascorbic acid 2.11

28.28 100.78
5.23 49.17
5.97 52.46
0.00 6.16

In the present study, the DPPH (1, 1- Diphenyl- 2-
picrylhydrazyl) assay was conducted on aqueous,
methanolic and ethyl-acetate extracts of Ruellia
prostrata. Methanolic extract had the lowest ICxs
value (20.58 pg/mL), followed by ethyl-acetate
extract (22.26 pg/mL) and aqueous extract (51.92
ug/mL). These extracts showed a significant DPPH
scavenging activity when compared with positive
control (ascorbic acid) which had an ICs value of
2.11pg/mL. DPPH has a stable centred-nitrogen
free radical which can be easily and effectively
scavenged by anti-oxidants.

This free radical accepts an electron or hydrogen
radical to become a stable diamagnetic molecule.
The anti-oxidant activity occurs when anti-oxidant
molecules react with the radicals resulting to
scavenging of the radical by hydrogen donation **
Phenolics and flavonoids play a key role in anti-
oxidant activity since they are highly effective
electron donors These compounds are
documented to possess anti-carcinogenic and anti-
inflammatory  properties 2. Flavonoids are
polyphenolic compounds that play a fundamental
role in stabilizing lipid oxidation and are associated
with anti-oxidant activity *2. As described by %,
phenolic compounds may have an inhibitory
consequence on mutagenesis and carcinogenesis in
humans when as much as 1.0 g is ingested daily
from diet rich in fruits and vegetables.

CONCLUSION: Ruellia prostrata species contain
flavonoids and phenolic compounds which act as
primary anti-oxidants or free- radical scavengers.
The presence of these compounds could be
attributed to the potent anti-oxidant activity useful
for formulation of analgesic and anti-arthritic
preparations.

International Journal of Pharmaceutical Sciences and Research

ACKNOWLEDGEMENTS: The authors are
thankful to Kenya Medical Research Institute and
the Department of Chemistry (JKUAT) for
technical support. Special thanks also to Research,
Production and Extension (RPE) Division of Jomo
Kenyatta University of Agriculture and Technology
for funding the project.

REFERENCES:

1. Nagavani V and Rao TR: Evaluation of antioxidant
potential and qualitative analysis of major polyphenols by
RP-HPLC in Nymphaea nouchali Burm flowers.
International Journal of Pharmacy and Pharmaceutical
Sciences 2004; 2: 98-104.

2. Buenz F, Schenepple D and Motley TJ: Technique: bio
prospecting historical herbal texts by hunting for new leads
in old tomes. Trends in pharmacological Sciences 2004;
25: 494-498.

3. Park E, Rhee H, Jung H, Ju S, Hong S, Yang H and Kim,
K: Anti-inflammatory effects of a combined herbal
preparation (RAH13) of Phellodendron amurense and
Coptis chinensis in animal models of inflammation.
Phytotherapy research 2007; 746-750.

4. Raj BA, Murugamani V, Madhuri B. Preliminary
phytochemical investigation of Givotia moluccana Stem.
Int J Res Pharm Biomed Sci. 2011; 2(3): 1307-1313.

5. Park EJ and Pezzutto JM: Botanicals in Cancer Chemo
preventives. Cancer and Metastasis Reviews 2002; 21:231-
255

6. Samuni-Blank M, Izhaki |, Dearing M, Gerchman Y,
Trabelcy B, Lotan A and Arad Z : Intraspecific directed
deterrence by the mustard oil bomb in a desert plant.
Current biology 2012; 1-3.

7. Packer L, Rimbach G and Virgili F: Antioxidant activity
and biologic properties of a procyanidin-rich extract from
pine  (Pinus maritima) bark, pycnogenol. Free
Radical.Biology. Medicine 1999; 27: 704-724.

8. Lai LS and Chou ST: Studies on the antioxidative
activities of Hsiantsao (Mesona procumbens.Hemsl.) leaf
gum. Journal of Agriculture 2001; 49: 963-968.

9. Uy, MM, Garcia KIl. Evaluation of the antioxidant
properties of the leaf extracts of Philippine medicinal
plants Casuarina equisetifolia Linn, Cyperus brevifolius
(Rottb) Hassk, Drymoglossum piloselloides Linn, Ixora
chinensis Lam, and Piper abbreviatum Opiz. AAB Bioflux.
2015; 7(2):71-79.

1285



Wangia et al., IJPSR, 2017; Vol. 8(3): 1282-1286.

10.

11.

12.

13.

14.

15.

16.

17.

Jain SC and Jain R: Ethnobotanical Survey of Sariska and
Siliserh Regions from Alwar District of Rajasthan, India.
Ethnobotanical Leaflets 2009; 13:171-88.

Patel M, Verma R, Srivastav P. Antioxidant Activity of
Boerhavia diffusa Extract. International Journal of
Pharmacognosy and Phytochemical Research. 2014; 6:
598 — 605.

Aletaha D, Neogi T, Silman A, Funovits J, Felson D and
Bingham C: Rheumatoid arthritis classification criteria: an
American College of Rheumatology/European League
Against Rheumatism collaborative initiative. Arthritis
Rheumatoid 2010; 62(9):2569-2581.

Harbone J: Phytochemical methods, a guide to modern
techniques of plant analysis, 3" Edition, Chapman and
Hall International Edition, New York 1998.

Trease G and Evans W: Pharmacognosy 2nd Edition.
Braille Tiridel and Macmillan Publishers 1989.

Bouhlali EDT, Ramchoun M, Alem C, Ghafoor K,
Ennassir J, Zegzouti YF. Functional composition and anti-
oxidant activities of eight Moroccan date fruit varieties
(Phoenix dactylifera L.). Journal of the Saudi Society of
Agricultural Sciences. 2015.

Ghoshal S, Prasad B and Lakshm V: Antiamoebic activity
of Piper longum fruits against Entamoeba histolytica in
vitro and in vivo. Journal of Ethnonpharmacology 2006;
50:167-170.

Chew YL, Chan EW, Tan, PL, Lim YY, Stanslas J and
Goh JK: Assessment of phytochemical content,

18.

19.

20.

21.

22.

23.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

polyphenolic composition, antioxidant and antibacterial
Activities of Leguminosae medicinal plants in Peninsular
Malaysia. BMC Complementary and Alternative Medicine
2011; 11:12.

Debella A: Manual for phytochemical screening of
medicinal plants. Ethiopian health and Nutrition Research
Institute, Addis Ababa, Ethiopia 2002.

Rackova L, Oblozinsky M, Kostalova D, Kettmann V and
Bezakova L: Free radical scavenging activity and
lipoxygenase inhibition of Mahonia aquifolium extract and
isoquinoline alkaloids. Journal of Inflammatory 2007;
4:15.

Van-Acker S, Van-Balen G, Vanden-Berg D, Bast A and
Vander-Vijgh S: Influence of iron chelation on the
antioxidant  activity of flavonoids.  Biochemistry.
Pharmacology 1998; 56: 935-943.

Wong C, Cheng H and Chen F: A systematic survey of
antioxidant activity of 30 Chinese medicinal plants using
the ferric reducing antioxidant power assay. Food
Chemistry 2006; 97: 705-711.

Yen GC, Duh P and Tsai CL: Relationship between
antioxidant activity and maturity of peanut hulls. Journal
of Agriculture. Food Chemistry 1993; 41: 67-70.

Tanaka M, Kuei W, Nagashima Y and Taguchi T:
Application of antioxidative maillrad reaction products
from histidine and glucose to sardine products. Nippon
Suisan Gakkai Shil 1998; 54:1409-1414.

How to cite this article:
Wangia CO, Orwa JA, Muregi FW, Kareru PG, Cheruiyot K and Kibet J: Anti-oxidant activity of aqueous and organic extracts from
kenyan ruellia prostrata. Int J Pharm Sci Res 2017; 8(3): 1282-86.doi: 10.13040/1JPSR.0975-8232.8(3).1282-86.

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

1286



https://www.researchgate.net/publication/353121629

