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Abstract

Ferula assafoetioa, Saussureacostus and Peganumharmala are considered an important
traditional folk medicines in Oman, extracts of these plants were screened for assessing
bioactive phytochemical constituents and their antioxidant property. Total phenolic and
flavonoid contents were evaluated to explore the reliable and potential sources of novel natural
antioxidants. Preliminary phytochemical screening of different plant extracts and phytochemical
investigation showed variations in the presence and amount of active ingredients. All the
fractions of P.harmala, S.costus and F. assafoetioa have flavonoid and phenolic compounds,
whereas, the highest amount was found in F.assafoetida which was 0.370, 0.053 mg/ml
respectively. Under antioxidant study the H,O, free radical scavenging potential and
Phosphomolybdate assay were studied /7 vifro for the determination of antioxidant activity.
However S. costus extract showed the highest scavenging percentages 89%. In
Phosphomolybdate assay Ferula assafoetida has a very good antioxidant potential due to
phenolic and flavonoid components.

Keywords: Phytochemical evaluation, antioxidant study, phosphomolybdate assay, free radical

scavenging

Introduction

The role of free radicals in many disease conditions has been well
established. Several biochemical reactions in our body generate
reactive oxygen species and these are capable of damaging crucial
bio-molecules. If they are not effectively scavenged by cellular
constituents, they lead to disease conditions [1].The harmful action
of free radicals can be blocked by antioxidant substances, which
scavenge the free radicals and detoxify the organism. Several plant
extracts and different classes of phytochemicals have been shown
to have antioxidant activity [2-4].

Peganum harmala was first found indry area of central Asia and
southern USA [5,6] has a wide spectrum of pharmacological
actions like monoamine oxidase inhibition [7], binding to
benzodiazepin receptors [8] and antioxidant property [9].

Ferula genus from the family of Umbelliferae has been found to be
a rich source of gum-resin [10]. In Iranian traditional medicine, .
assafoetioa gum extract has been used as a remedy for abdominal
pain, constipation and diarrhea and as an antihelminthic [11].

The root of Saussurea costus is anodyne, antibacterial,
antispasmodic, aphrodisiac, carminative, skin,  stimulant,
stomachic, tonic and vermifuge. It is used internally in the treatment
of abdominal distension and pain, chest pains due to liver problems

and jaundice, gall bladder pain, constipation associated with energy
stagnation, and asthma [12].The plants possess potent bioactive
compounds capable of preventing and treating most oxidative
related diseases[13,14]and have often been used in folkloric
medicine [15].

In developing countries, the use of medicinal plants in the treatment
of infectious disease is rife and reasons include the high cost of
effective drugs [16]. However, potential indigenous plants exploited
for medicinal purposes have to undergo basic phytochemical
screening and bioassay as first step towards the ultimate
development of drugs [17].Therefore, the present study aimed to
investigate the potential role of P. harmala, F. assafoetioa and S.
costus as a source of antioxidants, nutritional and the rapeutic
purposes.

Materials and Methods

Plant material collection and extraction

Materials of gum-resin of Ferula and costus root powder were
purchased from local herb store in al-Khuwair, Sultanate of Oman
during February 2014. Peganum harmala samples were collected
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during February 2014  from Bidyha , al-shargiya region Sultanate
of Oman, The leaves of Peganum harmala were shade dried and
powdered with mechanical grinder, and well preserved for further
use.

Maceration method

100g of each dried powder of three plants were mixed with 200ml
of ethanol and were kept in rotary shaker at 100 rpm speed for 72
hours at room temperature. The extracts were filtered using
Whatmann number 1 filter paper and filtrate is collected for further
analysis.

Soxhalation method

100g of each dried powder of three plants were subjected to
ethanolic extraction using soxhlet apparatus for 6 hours at 50 C.

Preliminary phytochemical screening

The filtrate was subjected for solvent evaporation in Rota
evaporator for 2 hours at 60°C, under reduced pressure and
constant temperature [18]. Phytochemical screening of extracts
obtained from plant materials were carried out to determine
presence of phytoconstitueunts according to [19]. This finding
aimed to trace out various preliminary phytoconstituents like
Alkaloids, carboxylic acid, coumarins, flavanoids, phenol, quinines,
resins, saponins, steroids, tannins, glycosides, carbohydrate,
protein and vitamin C to study their potential role.

Determination of total phenolic content

Total phenolic compound contents were determined by the Folin-
Ciocalteau method [20]. 0.5 ml of each individual extracts were
mixed with 2.5 ml of 0.2 N Folin-Ciocalteau reagent for 5 min and
then 2.0 ml of 75 g sodium carbonate were added. The absorbance
of the reaction was measured at765 nm in UV-visible spectrometer
against the blank after 2 h of incubation at room temperature. Gallic
acid was used as the positive control and values are evaluated as
the mg equivalent of gallic acid per g of extract.

Determination of total flavonoid content

Total flavonoids were estimated using the method of Ordonez et al.

[20]. 0.5 mL of each ethanol plant extracts were individually mixed
with 1.5 mL of ethanol, 0.1 mL of 10% aluminum chloride, 0.1 mL of
1 M potassium acetate, and 2.8 mL of distilled water and left at
room temperature for 30 minutes. The absorbance of the reaction
mixture was measured at 510 nmin a UV-VIS spectrophotometer.
The total flavonoid content was expressed as the mg equivalents of
quercetin (QE) per g of extracts using standard curve.

Antioxidant assays

Hydrogen peroxide scavenging activity

Hydrogen peroxide solution at 2 mM/L was prepared with
phosphate buffer (pH 7.4). 1 ml (25ug/ml) of extracts in distilled
water was added to 0.6 ml of hydrogen peroxide solution.
Absorbance was determined at 230 nm after 10 min of incubation
against a blank solution containing phosphate buffer without
hydrogen peroxide. The percentage scavenging activity at 25ug/ml
of extracts was determined and the % hydrogen peroxide
scavenging activity was compared with the standard vitamin E [21].
H,0, scavenging activity was calculated by following formula:
Hydrogen peroxide scavenging activity=

(absorbance of control — absorbance of sample) 100

absorbance of control

Phosphomolybdate assay

This assay was performed according to the procedure of
Umamaheswari and [22]. 200 pl of each sample was mixed with 2
ml working reagent (0.6 M H,SO,4, 28 mM sodium phosphate and 4
mM ammonium molybdate) and the mixture was incubated in
boiling water bath for 90 min at 95°C. The mixture was allowed to
stand at room temperature for 30 minutes; absorbance was read at
765 nm against a blank. Ascorbic acid was used as standard.
Antioxidant activity was determined according to following formula:
Antioxidant effect (%)

_(absorbance of control — absorbance of sample) 100

absorbance of control

Results

Phytochemical analysis

Preliminary phytochemical screening of £. assafoetioa, S. costus,
P. harmala revealed the presence of various bioactive compounds
like: phenalics, tannins, saponins, coumarins, resin, glycosides,
steroids, carboxylic acid, carbohydrate, vitamin C and alkaloids, the
results of phytochemical test has been summarized in table 3.1.
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Table 3.1-Preliminary Phytochemical analysis of Ferula assafoetida, Saussurea costus, Peganum harmala extracts.

H.M H.S F.M F.S CM cCS
Name of the extracts

Carboxylic acid - ++ ++ +++ ++ ++4
Coumarins +++ +++ ++ ++ - _
Alkaloid +++ +++ - - ++ ++
Phenol +++ +++ - - ++ ++
Quinines - - - - - -
Resin ++ ++ ++ ++ ++ ++
Tannins +++ +++ ++ - +4 ++
Glycosides +++ +++ ++ ++ ++ ++
Steroids +++ +++ - - ++ ++
Saponins +++ +++ - - - -
Carbohydrate ++ ++ - - - R
(Benedict's test)
Carbohydrate ++ +4 ++ - +++ +++
(Molisch's test)
Vitamin C - - +++ ++ ++ 444
Protein - - + - + -

Note: Values expressed in the table are the mean values of three replicates, (+++: highest, ++: moderate, +: low, - : absence). Note: ( H.M
:Peganum harmala Maceration extraction , H .S: Peganum harmala soxhletion extraction, F .M :Ferula assafoetid Maceration extraction , F.S

Ferula assafoetid soxhletion extraction, C .M: Saussurea Costus Maceration extraction , C .S Saussurea Costus soxhlation extraction.

Saussurea costus, Peganum harmala extracts

Total phenolic content

The measured absorbance values at 765 nm for the indicated
concentration of gallic acid solutions are in the range of 0.08 to

1.16. Within this range of concentrations (0.001 to 0.05 mg/ml), the
calibration curve of gallic acid has clearly exhibited linearity. Total
phenolic content of six ethanolic extracts was varied ranging from
0.008 mg/ml to 0.053 mg/ml gallic acid equivalent per g dry weight

with reference of standard curve(y = 23.254x,R = 0.9779).

Table 3.2; Total phenolic content of plant extracts.

Name of the plant Absorbance at765 nm | Total phenol
Content (mg/ml)

Peganumharmala by soxhlation 1.2395 0.029
Peganumharmalaby maceration 1.067 0.028
Saussureacostushy soxhlation 0.6725 0.029
Saussureacostusby maceration 0.227 0.008
Ferula assafoetiaaby soxhlation 0.6835 0.046
Ferula assafoetidaby maceration 0.641 0.053

Total flavonoid contents

The calibration curve for 6 sequentially and independently prepared
stock standard solutions of quercetin that depicts the concentration
of quercetin against the absorbance, as presented in Figure 3.3.
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Table 3.3: Total flavonoid content of different plant extracts.

The absorbance value increased proportionally upon increasing the
concentration of quercetin from 0.05 to 0.6 mg/ml. A slight deviation
from the linearity was found to be occurred at the higher
concentration region of quercetin calibration plot. Total flavonoid
content of six ethanolic extracts was varied ranging from
0.038mg/ml to 0.370mg/ml quercetin equivalent/g dry weight with
reference of standard curve(y = 3.4597x,R =0.9103).

Name of the plant Absorbance at 510 nm Flavonoid
Content (mg/ml)
Peganum harmala by soxhletion 0.569 0.164
Peganum harmala by maceration 0.593 0.171
Saussurea costus by soxhletion 1.0655 0.308
Saussurea costus by maceration 0.13 0.038
Ferula assafoetida by soxhletion 0.525 0.152
Ferula assafoetiaa by maceration 1.28 0.370
Antioxidant assays

Hydrogen peroxide scavenging assay

The scavenging ability of six ethanol extracts are varied according
to capacity of each extract in removing H ,0, .among the tested
plant extracts S. costus shown highest % of hydrogen peroxide
scavenging.

Table 3.4: Hydrogen peroxide scavenging activity of different plant extract.

Sample Concentration Mean %hydrogen peroxide
Absorption scavenging activity
Ferula assafoetida by maceration 25 ug/ml 1.110 61 %
Ferula assafoetioa by soxhlation 25 pg/ml 0.924 67 %
Peganum harmala by maceration 25 pg/ml 0.935 67 %
Peganum harmala by soxhlation 25 pg/ml 0.963 66 %
Saussurea costus by maceration 25 pg/ml 0.307 89 %
Saussurea costus by soxhlation 25 pg/ml 1.056 62 %
Vitamin E 25 pg/ml 0.065 97.7%
Note: All the values expressed in the given table are the mean values of three replicates
Phosphomolybdate assay Phosphomolybdate is another assay that is performed to assess
the overall antioxidant activity of the extract.
Table 3.5: Total antioxidant capacity % of six extracts through Phosphomolybdate assay.
Sample Absorbance (nm) % TAC
Control Sample
Peganum harmala by soxhletion 1.99 4.69 %
Peganum harmala by maceration 1.77 15.2 %
Saussurea costus by soxhletion 1.5675 24.928 %
Saussurea costus by maceration 1.435 31.27 %
Ferula assafoetida by soxhletion 2.088 0.955 54.26 %
Ferula assafoetiaa by maceration 1.0485 49.78 %
Note: % of antioxidant capacity expressed in table are the mean values of three replicates.
Discussion importance because the crude drugs possess varied composition of

The pharmacological action of crude drugs of and other therapeutic
uses are due to their therapeutically active constituents. For that,
preliminary ~ phytochemical analysis reviewed pronounced

phytochemical constituents. These active constituents of plants
play a vital role in the treatment of different diseases such as
tannins possess anti-inflammatory and anticancer activity [23,24]
among the six different extracts, harmala contain the highest
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amount of tannins and flavonoids which are antioxidant, anti-
inflammatory and anticancer agents [25].

Coumarins are antioxidant, maintain blood pressure and inhibit lipid
peroxidation [26] it is found more in harmala extract followed by
ferula extract. Furthermore, alkaloids possess ant leukemic and
anticancer activity [27]. Harmala and costus extracts contain good
amount of alkaloids whereas it isnot found in ferula extract.
Saponin is antimicrobial agent and maintains the blood cholesterol
level [28] foundat good concentration in Harmala extract.

It has been recognized that flavonoids show antioxidant activity and
their effect on human nutrition and health are considerable. The
mechanisms of action of flavonoids are through scavenging or
chelating process [29,30]. Phenolic compounds are a class of
antioxidant compounds which act as free radical terminators [31].
The compounds such as flavonoids, which contain hydroxyl
functional groups, are responsible for antioxidant effect in the
plants [32,33]. All the fractions of P.harmala, S.costus and F.
assafoetiaga have flavonoid and phenolic compounds. As the result
show the highest amount found in £. assafoetioa which was 0.370,
0.053 mg/ml respectively.

Hydrogen peroxide is a weak oxidizing agent and it is not very
reactive, can cross biological membranes. Because of the possible
involvement of hydrogen peroxide in the generation of hydroxyl
radicals, this property places hydrogen peroxide in a more
prominent role to initiate cytotoxicity than its chemical reactivity.
Thus removing H ,0, is very important for the protection of living
systems. Extracts scavenged hydrogen peroxide which may be
attributed the presence of phenolic groups that could donate
electrons to hydrogen peroxide, thereby neutralizing it into water
[34].

Table 3.4 shows % hydrogen peroxide scavenging activity of the
ethanol extracts (P. harmala, S. costusand F. assafoetida ) by
maceration andsoxhlation. S.cosfusextract caused a strong dose-
dependent inhibition of hydrogen peroxide which is closest to
standard. Whereas F. assafoetioa by maceration caused a weak
dose-dependent inhibition of hydrogen peroxide. All the extracts of
P. harmala, S. costus and F. assafoetida scavenged hydrogen
peroxide at a concentration of 25 pg/ml, the scavenging

References

[1]. Halliwell B, Gutteridge JMC, Cross CE. erythrocytes

deformability.  Appl.

percentages were 61, 89 for F. assafoetida by maceration ,
S.costus by soxhlation respectively.

In the presence of antioxidant sample Mo (VI) reduced to Mo (V)
with subsequent formation of green colored phosphomolybdenum
V complex exhibiting maximum absorbance at 765nm. Our findings
demonstrate that Ferula assafoetioa has a very good antioxidant
potential that was due to the collective contribution of phenolic and
flavonoid components of the plant.

Conclusion

The results of the present investigation reported that Ferula
assafoetioa, Saussurea costus, Peganum harmala possess strong
antioxidant potential that due to contribution of its phenolics and
flavonoid contents, and it would be advantageous to use the plant
antioxidant in therapeutic drugs for the implications of human
health. We conclude that harmala has strong antioxidant followed
by ferula than costus. In which it showed the most bioactive
constituents found in harmala extract (coumarins, alkaloid, phenol,
tannins, glycosides, steroids, saponinsetc).Natural product
antioxidants significantly contribute in preventions of pathological
consequences caused by free radicals. Furthermore plant derived
antioxidant are safer and cheaper than their synthetic counterparts.
Further studies are needed for the isolation and identification of
bioactive compounds more specifically responsible for antioxidant
activity.

Acknowledgements

Authors are highly thankful to department of applied sciences,
higher college of technology, and ministry of manpower for
providing facilities and supporting the research.

contents of B-carboline alkaloids. J.

Free radicals, antioxidants and human
disease: where are we now? J. Lab.

Biochem. Biotechnol. 2007; 141(2-3):
241-249.

Zheng W, Wang S. Antioxidant activity
and phenolic composition in selected
herbs. J. Agr. Food Chem. 2001;49:

Clin. Med.1992;119: 598-620. [4].
[2]. Cao GH, Sofic E, Prior RL. Antioxidant

capacity of tea and vegetables. J. Agri.

Food Chem.1996;44:3426-3431. 5165-5170.
[3]. Wang H, Liu T, Chen Y, Shiuan D. [5].

Protective effect of freeze-dried extract
of vegetables and fruits on the
hydroxyl radical-mediated oxidative
damage of DNA and decrease of

Sobhani AM, Ebrahimi SA, Hoormand
M, Rahbar N, Mahmoudian M.
Cytotoxicity of Peganum harmala L.
seeds extract and its relationship with

[6].

[7].

Iran Univ. Med. Sci. 2000; 8: 432-438.
Lamchouri F, Settaf A, Cherrah Y,
Hasser M, Zemzami M, Arif N, Nadori
EB, Zaid A, Lyoussi B. In vitro cell
toxicity of Peganum harmala alkaloids
on cancerous cell lines. Fitoterapia.
2000;71: 50-54.

Adell A, Biggs TA, Myers RD. : Action
of human 1-methyl- b-carboline on the
brain: Body temperature and i vivo
efflux of 5-HT from hippocampus of the

PAGE | 136| [



Reddy e al International Journal of Phytomedicine 9 (1) 132-137

[2017]

rat. Neuropharmacology,
35:1101-1107.

[8]. Baum SS, Hill R, Rommelspacher H.
Harman-induced changes of
extracellular concentrations of
neurotransmitters in the nucleus
accumbens  of rats. Eur. J.
Pharm,1996; 314: 75-82.

[9]. Tse, SYH, Mak IT,
DickensBF.Antioxidative properties of
harman and b-carboline  alkaloids.
Biochem.Pharmacol.1991:42; 459-464.

[10]. Fernch  D. Ethnobothany of the
Umbelliferae. In Heywood. VH, ed.,
The Chemistry and Biology of the

1996

Umberifella. Academic press,
London.1971; 285-412.

[11]. Fatehi M, Farifteh F, Fatehi-
Hassanabad Z. Antispasmodic and
hypertensive effects of

Ferulaasafoetida gum extract. Journal
of Ethnopharmacol.2004;91:321-324.

[12]. Chandra PK, Yashwant SR, Santaram
SO, Jagdish CK, Subhash C. R.
Vishvakarma. "Kuth (Saussurealappa)
cultivation in  the cold desert
environment of the Lahaul valley,
northwestern Himalaya, India: arising
threats and need to revive socio-
economic values". Biodiversity and
Conservation.2005;14 (5): 1035.

[13]. Dahanuka SA, Kulkarni RA, Rege NN.
Pharmacology of medicinal plants and
natural products. Indian J.
Pharmacol.2000; 32: 81-118.

[14]. Farombi EO, Fakoya A. Free radical
scavenging and antigenotoxic activities
of natural phenolic compounds in dried
flowers of Hibiscus sabdariffa. Mol.
Nutr. Food Res.2005; 49:1120-1128.

[15]. Okeke IN, Lamikanra A, Edelma R .
Socioeconomic  and  behavioural
factors leading to acquired bacterial
resistance to antibiotics in developing
countries. Emerg. Infect. Dis.1999; 5:
18-27.

[16]. Odebiyi A Sofowora AE.
Phytochemical screening of Nigerian
Medical Plants. Part |l, Lloydia,
1978;41: 234-246.

[17]. Handa S, Khanuja S, Longo G,
Rakesh D.Extraction technologies for
medicinal and aromatic  plants,
International center for science and
high technology.2008.

[18]. Ogunleye DS, Ibitoye SF. Studies of
antimicrobial activity and chemical
constituents of Ximenia americana.
Trop J Pharm Res. 2003; 2(2):239-
241,

[19]. Ebrahimzadeh MA, Pourmorad F,
Bekhradnia AR .Iron chelating activity
screening phenol and flavonoid
content of some medicinal plants from
Iran. Afr.J. Biotechnol. 2008;32: 43-49.

[20]. Oktay M, Giilgin |, Kifrevioglu Ol.
Determination of in vitro antioxidant
activity of fennel (Foeniculum vulgare)
seed extracts. Lebensmittel-
Wissenchaft and Technologie.2003;
36: 263-27.

[21]. Ruch RJ, Cheng SJ, Klaunig JE.
Prevention of cytotoxicity and inhibition
of intercellular communication by
antioxidant catechins isolated from
Chinese green tea. Carcinogen.1989;
10:1003-1008.

[22]. Motar ML, Thomas G, Barbosa Fillo
JM. Effects of Anacardium occidentale
stem bark extract on in vivo
inflammatory models. J.
Ethnopharmacol. 1985;95(2-3):139-42.

[23]. Thuong PT, Hung TM, Ngoc TM, Ha
do T, Min BS, Kwack SJ, Kang TS,
Choi JS, Bae K. Antioxidant activities
of coumarins from Korean medicinal
plants and their structure-activity
relationships. Phytother Res. 2010;
24:101-106.

[24]. Decorti RC, Creacy WA. In the
Cantharadus  Alkaloids.In ~ Macel
Dekker.Edited by Taylor W, Fanworths
NR. New York: Taylor W1 and
Fanworths NR Publishers. 1975; 237-
278.

[25]. Cheeke PP. Saponins: surprising
benefits of desert plants,4-5. In: The
Linus Pauling Institute Newsletter,
ORCorvallis  (Ed), Oregon State
University Press, Oregon(1998).

[26]. Kessler M, Ubeaud G, Jung L. Anti-
and pro-oxidant activity of rutin and
quercetin  derivatives. J.  Pharm.
Pharmacol.2003;55: 131-142.

[27]. Cook NC, Samman S. Flavonoids-
chemistry, metabolism,
cardioprotective effects, and dietary
sources.Nutr.Biochem.1996; 7: 66-76.

[28]. Shahidi F, Wanasundara PKJPD.
Phenolic antioxidants. Crit. Rev. Food
Sci. Nutr.1992;32: 67-103.

[29]. Das NP, Pereira TA. Effects of
flavonoids on thermal autoxidation of
Palm oil: structure- activity relationship.
J. Am. Oil Chem. Soc.1990; 67: 255-
258.

[30]. Younes M. Inhibitory action of some
flavonoids on enhanced spontaneous
lipid peroxidation following glutathione
depletion. Plant Med.1981; 43: 240-
245,

[31]. Aarons DH, Rossi GJ, Orzechowski
RF. Cardiovascular actions of three
harmal alkaloids, harmine, harmaline
and harmalol. J. Pharm. Sci, 1977;
66: 1244-1248.

[32]. Keshri G, Bajpai M, Lakshmi V,
Sreenivasulu Setty B, Gupta G. Role of
energy metabolism in the pregnancy
interceptive  action  of  Fera
assafoetica and Melia azedarach
extracts in rat, Contraception.2004;70:
429- 432.

[33]. Leung AY. Encyclopedia of Common
Natural Ingredients used in Food,
Drugs and Cosmetics. Wiley, New
York 1980.

[34]. Umamaheswari M, Chatterjee TK. In
vitro antioxidant activities of the
fractions of Coccinniagrandis L. leaf
extract. Afr J Trad Compl Altern Med.
2008; 5(1):61-73.

[35]. Yamada M, Hayashi KI, Hayashi H,
lkedaet S, Hoshino T, Tsutsui K,
linuma M and Nozaki H. Stilbenoids of

Kobresianepalensis (Cyperaceae)
exhibiting DNA  topoisomerase I
inhibition.

Phytochemistry,2006;67:307-313.

PAGE|137| [}



Reddy e al International Journal of Phytomedicine 9 (1) 132-137 | [2017]

PAGE|133| I
|



