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ABSTRACT

Medicinal plants play a significant role in treatment and prevention of many diseases in humans
worldwide. Ruellia species belong to the family Acanthaceae and have been used widely for
medicinal purposes. The objective of this study was to evaluate the comparative In vitro anti-
oxidant activity of two Kenyan Ruellia species viz. Ruellia lineari-bracteolata (RLB) and Ruellia
bignoniiflora (RBK). The plant materials were extracted with aqueous, ethyl acetate and methanol.
The extracts were subjected to phytochemical screening according to standard procedures and
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of degenerative diseases.

anti-oxidant activity determined using 2, 2-Diphenyl-1-picrylhydrazyl (DPPH) assay. Comparative
anti-oxidant activity for methanolic, ethyl acetate and aqueous extracts of RLB and RBK exhibited
ICsp values of (2.7, 29.3, 7.2 and 24.4, 237.2, 66.4 pg/ml) respectively. Among the three extracts,
methanolic extract showed better activity (2.7 pg/ml) comparable to ascorbic standard (2.1 pg/ml).
Between the two Ruellia species, RLB showed a significant difference (p<0.05) in anti-oxidant
activity as compared to RBK extracts. Phytochemical screening showed the presence of
terpenoids, saponins, flavonoids, tannins and glycosides. Flavonoids and tannins are the main
phytoconstituents responsible for anti-oxidant activity. In conclusion, the potent anti-oxidant activity
of these plants makes them useful in development of medicinal drugs for treatment and prevention

Keywords: Ruellia lineari-bracteolata; Ruellia bignoniiflora; extracts; DPPH; phytochemicals; anti-

oxidant.
ABBREVIATIONS
UoN : University of Nairobi
DPPH : 2, 2-Diphenyl-1-picrylhydrazyl
ICsp : Inhibitory concentration at 50%

JKUAT :Jomo Kenyatta University of Agriculture
and Technology

1. INTRODUCTION

Since ancient times, medicinal plants have
played a significant role in treatment and
prevention of various diseases [1]. In spite of
modern systems of drug discovery and
development, traditional knowledge systems
have led to the discovery of valuable drugs [2].
Herbal medicine nowadays forms an integral part
of alternative medicines for both human and
livestock. In comparison with conventional drugs,
traditional medicines are cheaper, easy to
consume and are locally available [3]. Several
herbal plants possess some compounds which
have anti-oxidant properties that protect the cell
against the damaging effects of reactive oxygen.
Reactive oxygen species play a critical role in the
pathophysiology of degenerative diseases such
as cancer, cardiovascular diseases, arthritis,
Alzheimer's disease and Parkinson’s disease
[4,5]. Despite the fact that our bodies are being
protected by the natural anti-oxidant defense
mechanisms, there is always demand for anti-
oxidants from natural sources [6]. Secondary
metabolites from medicinal plants such as
flavonoids and phenolic compounds possess
strong anti-oxidant activity which could help in
protecting the cells against free radicals that
cause oxidative damage [7]. These compounds
from herbal plant materials terminate the action
of free radicals thereby protecting the body from
various diseases [8]. However due to emergence
of various diseases worldwide, there is a growing
need for scientists to discover the untapped

reservoir of herbal medicinal plants. Ruellia is
a genus of a flowering plants commonly
known as wild petunias [9]. Most of the plant
species of Ruellia has been widely used
as anti-diabetic, antipyretic, gastroprotective,
antimicrobial, analgesic, anti-oxidant and
anticancer against the epidermis of nasopharynx
region [10]. Hence, the present study aimed at
comparing the phytochemical constituents and
anti-oxidant activity of Kenyan RLB and RBK.

2. MATERIALS AND METHODS
2.1 Collection and Preparation of Plants

Plant samples of RLB and RBK were collected
from Isiolo and Makueni county Kenya
respectively. The plants were taxonomised and
Voucher specimens (Ref. nos. UoN/2015/003 of
July 3, 2015 and 2013/811 of March 15, 2013
respectively) deposited at the Department of
Botany Herbarium, University of Nairobi. The
collected plant materials were dried in shade at
ambient temperature, ground and milled to
coarse powder by use of an electrical grinder
made from Mechanical Engineering Department
of Jomo Kenyatta University of Agriculture and
Technology.

2.2 Aqueous Extraction

The crude aqueous extracts of both RLB and
RBK were prepared according the techniques
described by [11]. 50 g of plant powder was
mixed with 500 ml of distilled water in 1L flask
and boiled. The residues were filtered using
Whatman No.1 filter paper. The extracts were
then evaporated to dryness by freeze dryer
(Christ Alpha 1-4 LD) and stored at 4T until
required for phytochemical screening and anti-
oxidant activity.



2.3 Organic Extraction

50 g of plant powder of Ruellia species were
prepared by soaking in 500 ml of Methanol and
ethyl acetate respectively, for 72 hours. The
extracts were concentrated using a rotary
evaporator (BUCHI R-200) at 45 and stored at
4<C until used.

2.4 Phytochemical Screening
Phytochemical test of methanol, aqueous and

ethyl-acetate extracts were carried out using
standard procedures by [12].

2.5 Quantitative Analysis

2.5.1 Phenolic content

Dried (finely ground) plant material (200 mg) was
put in a 50 ml glass beaker. Ten ml of aqueous
acetone (70%) was added and extracted while
shaking for 20 min at room temperature. The
contents of the beaker were then transferred to
centrifuge tubes and subjected to centrifugation
for 10 min at 3000 g (Centurion 6000 Series).
The supernatant was collected and kept on ice
and then analysed for total phenols. Folin-
Ciocalteu method described by [13] was used for
the determination of total phenols in the
supernatant. Tannic acid was used as the
standard to prepare working standards. To the
supernatant, 0.3 ml of it was taken in a test tube
and 2.2 ml of distilled water added followed by
1.25 ml of Folin-Ciocalteu reagent and then 6.25
ml of sodium carbonate solution. The tube was
vortex and absorbance recorded at 725 nm after
40 min in a UV spectrophotometer (UV-1800
Shimadzu). The amount of total phenols was
calculated as tannic acid equivalent from the
calibration curve and recorded.

2.5.2 Flavonoid content

The total flavonoid concentration was measured
by the aluminium chloride colorimetric assay [14].
The extract (0.1 g) was added to a 20 ml
volumetric flask containing 4 ml of double
distilled water. To the above mixture, 0.3 ml of
5% NaNO, was added. After 5 minutes, 0.3 ml of
10% AICIl; was added. After 6 minutes, 2 ml of 1
M NaOH was added and the total volume was
made up to 10 ml with double distilled water. The
solution was mixed well and the absorbance was
measured at 510 nm against a blank. The
flavonoid content was determined using catechin
as standard.
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2.6 In-vitro Anti-oxidant Activity

DPPH scavenging activity was carried out
according to the procedure described by [15] with
slight modification. The method is based on
reduction of DPPH radicals from dark blue in
color to yellow colored solution. DPPH solution
was prepared by adding 3.94 mg (DPPH) in 100
mL methanol. Concentrations ranging from 3.9-
500 pg/ml for both extracts and ascorbic acid
were prepared. After 30 minutes of incubation in
a dark room, absorbances were read at 517 nm.
The scavenging inhibitory effect of DPPH was
calculated according to the following formula;

Percentage (%) Inhibition = (Absorbance of pppy-
absorbance of savpLe)/ Absorbance pppy) x 100

3. RESULTS AND DISCUSSION

3.1 Phytochemical Plant

Materials

Screening of

Comparative phytochemical screening results of
aqueous, ethyl acetate and methanolic extracts
of RLB and RBK aerial parts are presented in
Table 1.

Knowledge of phytochemical composition of
plants is important in discovery of therapeutic
agents for treatment and prevention of various
diseases. As described by [16], the most
important bioactive plant constituents include
saponins, alkaloids, tannins, flavonoids and
phenolic compounds. The present study on
phytochemical screening of aqueous and organic
extracts from both RLB and RBK showed the
presence of saponins, phenols, flavonoids,
glycosides and terpenoids. Whereas all the
extracts showed absence of alkaloids, ethyl
acetate extract showed absence of saponins and
phenols for both plants.

3.2 Quantitative Analysis Results

The flavonoid and phenolic content in the
samples was expressed in mg/ml and presented
in Table 2.

Flavonoids content was found to be highest in
RLB species with a concentration of 17 mg/ml
followed by RBK with 15.1 mg/ml. However, RLB
and RBK showed a less concentration of
phenolic content with 1.2 and 1.6 mg/ml
respectively. This is attributed to the nature of
phenolic compounds in form of dried ground
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Table 1. Phytochemical screening results

Phytochemical Plant sample

Type of solvents

Methanol Aqueous Ethyl acetate
Saponins RLB + + -
RBK + + -
Phenolics RLB + + -
RBK + + -
Alkaloids RLB - - -
RBK - - -
Glycosides RLB + + +
RBK + + +
Flavonoids RLB + + +
RBK + + +
Terpenoids RLB + + +
RBK + + +

Key: -’ Absent, '+’ Present

powder which makes them difficult to extract due
to their ‘fixing’ in situ [12]. As described by [17],
phenols and flavonoids are the main groups of
compounds that act as primary free anti-oxidant
scavenging radicals. The phenolic and flavonoids
compounds in medicinal plants act as anti-
oxidants due to their redox potential thus
allowing them to act as reducing agents or free
radical quenchers [18].

3.3 In-vitro Anti-oxidant Activity

Different concentrations of agueous and organic
extracts ranging from (3.9-500 pg/ml) were
tested for their anti-oxidant activity and results
presented in the Figs. 1-3.

100

Table 2. Showing the total flavonoids and
phenolic content in RLB and RBK species

Samples Phytochemical content (mg/ml)
Flavonoid Phenolic

RBK 15.1+0.81 1.2+ 0.59

RLB 17.6+0.41 1.6+ 0.10

From the results presented in Figs. 1-3, it was
observed that methanolic extract exerted higher
anti-oxidant activity as compared to aqueous and
ethyl acetate extracts and its anti-oxidant activity
was comparable to Ascorbic acid. The anti-
oxidant activity increased with increase in extract
concentration. This shows the capacity of these
plants to donate electrons to neutralize free
radicals and form a stable product [19].
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Fig. 1. Results showing comparative anti-oxidant activity of aqueous extracts of RLB and RBK
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Fig. 2. Results showing comparative anti-oxidant activity of Methanolic extracts of
RLB and RBK
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Fig. 3. Results showing comparative anti-oxidant activity of ethyl acetate extracts of
RLB and RBK

3.4 Comparative Determination of 50%
Inhibitory Concentration (ICsp)

The concentration required to inhibit 50% of
DPPH radical (ICsq) was determined using the
regression line of probit according to the logi
of the extract concentration for aqueous,
methanolic and ethyl acetate extracts of RLB and
RBK species and results presented in Table 2.

It was seen that RLB methanol extract had a
stronger effect of DPPH scavenging free radical

with an average ICs, value of 2.7 pg/ml
comparable to ascorbic acid as a reference
standard with 1Cs, value of 2.1 ug/ml. The higher
activity of methanol extract could be attributed to
the polarity of solvent since phenols and
flavonoids are highly soluble in polar solvents
[20]. The high concentration of the compounds in
the extracts in the polar solvent may have led to
the increased activity. Anti-oxidant activity for
methanol, ethyl acetate and aqueous extracts
of both (RLB and RBK) exhibited ICs, values
of 2.7, 29.3, 7.2 and 24.4, 237.2, 66.4 ug/ml



respectively. This shows that the plants had a
dose-dependent anti-oxidant activity on the
DPPH radical. RBK showed a considerably less
hydrogen donating ability with ICsy value of 237.2
pg/ml compared with other plant extracts.
Between the two Ruellia species, RLB showed a
significant (p<0.05) anti-oxidant activity as
compared to RBK extracts.

Table 3. ICs values in (ug/ml)

Name of extract Sample ICso values
(Mg/ml)

Aqueous extract RLB 7.2

RBK 66.4
Methanolic RLB 2.7
extract RBK 24.4
Ethyl-acetate RLB 29.3
extract RBK 237.2
Standard Ascorbic acid 2.1

4. CONCLUSION

The results of anti-oxidant activity in the present
study indicated that RLB showed a better anti-
oxidant activity compared to RBK plant. The
results also clearly indicated that methanolic,
ethyl acetate and aqueous extracts of both plants
showed a good anti-oxidant activity. Among the
three extracts, methanol extract showed better
activity comparable to ascorbic standard. The
anti-oxidant activity of both RLB and RBK is
reported for the first time in this study and may
be attributed to the presence of flavonoids and
phenolic compounds. The strong anti-oxidant
activity of RLB, comparable to standard ascorbic
acid, could provide an alternative promising
source of natural anti-oxidants for medicinal and
commercial uses.

CONSENT

It is not applicable.

ETHICAL APPROVAL

It is not applicable.
COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Nagavani V, Rao TR. Evaluation of anti-
oxidant potential and qualitative analysis of
major polyphenols by RP-HPLC in

Wangia et al.; EJIMP, 17(1): 1-7, 2016; Article no.EJMP.29853

Nymphaea nouchali Burm flowers.
International Journal of Pharmacy and
Pharmaceutical Sciences. 2010;98-104.

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

4, Davies KJ. Oxidative stress, anti-oxidant
defenses, and damage removal, repair,
and replacement systems. IUBMB Life.
2000;50:279-289.

5. Uy, MM, Garcia Kl. 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.

6. Rimbach G, Fuchs J, Packer L. Application
of nutrigenomics tools to analyze the role
of oxidants and anti-oxidants in gene
expression. In: Rimbach G, Fuchs J,
Packer L (eds.), Nutrigenomics, Taylor and
Francis Boca Raton Publishers. 2005;1-12.

7. Kahkonen MP, Hopia Al, Vuorela HJ,
Rauha JP, Pihlaja K, Kujala TS, Heinonen
M. Anti-oxidant activity of plant extracts
containing phenolic compounds. Journal of
Agriculture. Food Chemistry. 1999;47:
3954-3962.

8. Hamayun M. Studies on ethnobotany,
conservation and plant diversity of Utror
and Garbal Valleys District Swat, Pakistan.
Ph.D thesis. Department of Plant
Sciences. Quaid-i- Azam  University,
Islamabad, Pakistan. 2005;12:345.

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

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

11. Igbal Z, Lateef M, Jabbar A, Akhtar
MS, Khan MN. Anthelmintic Activity of
Vernonia anthelmintica Seeds against
Trichostrongylid Nematodes of Sheep.
Pharmaceutical Biology. 2006;44(8):563-
567.



12.

13.

14.

15.

16.

Harbone J. Phytochemical methods, a
guide to modern techniques of plant
analysis, 3 Edition, Chapman and Hall
International Edition, New York; 1998.
Otang W, Grierson D, Ndip R.
Phytochemical studies and antioxidant
activity of two south African medicinal
plants  traditionally used for the
managementof opportunistic fungal
infections in HIV/AIDS patients, Alter. Med.
2012;12(10):12-43.

Rasineni GK, Siddavattam D, Reddy AR.
Free radical quenching activity and
polyphenols in three species of Coleus.
Journal of Medicinal Plants Research.
2008;2(10):285-291.

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.
Said O Khalil, Fulder S, Azaizeh H.

Ethnopharmacological survey of medicinal

Wangia et al.; EJIMP, 17(1): 1-7, 2016; Article no.EJMP.29853

17.

18.

19.

20.

herbs in Israel, the golan heights and the
West Bank region. Journal of
Ethnopharmacology. 2002;83:251-265.
Karpe DG, Lawande SP. Phytochemical
screening, total flavonoid content and
antimicrobial study of Moullava spicata
(Dalz.) Nicolson. International Journal of
Pharmacognosy and Phytochemical
Research. 2014,6:584-587.

Jabbar A, Zamana AM, Igbal Z, Yaseen M,
Shamima, A. Anthelmintic activity of
Chenopodium album (L.) and Caesalpinia
crista  (L.) against trichostrongylid
nematodes of sheep. Journal of
Ethnopharmacology. 2007;114:86-91.

Kim Mk, Lee HS, Kim EJ, Won NH, Chi
YM, Kim BC, Lee KW. Protective effect of
aqueous extract of Perilla frutescens on
ter-butylhydroperoxide induced oxidative
hepatotoxicity in rats. Food and Chemical
Toxicology. 2007;45:1738-1744.

Mohsen, MS, Ammar, SM. Total phenolic
contents and anti-oxidant activity of corn
tassel extracts. Food Chemistry. 2008;
112:595-598.

© 2016 Wangia et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/16834




