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Abstract
Peganum harmala Linn. is an important medicinal plant and traditionally
used as analgesic, antihelmintic, antimicrobial and anticancer agent. As
the herb is used widely in the traditional systems of medicine, it was
thought worthwhile to undertake the standardization. The present study
designed for determination of physico-chemical parameters,
phytochemical screening and also its antioxidant activity. The quality
control parameters like extractive of plant with different solvents, ash
values, foreign organic matter, loss on drying and pH of aqueous solution
were determined. The antioxidant activity was determined by DPPH free
radical scavenging method. The results obtained from preliminary
pharmacognostic standardization of seeds of P. harmala are very helpful
in determination of quality and purity of the crude drug and its marketed
formulation. The ethanolic, hydro-alcoholic and aqueous extracts of seeds
of P. harmala showed potent DPPH free radical scavenging activity.
Keywords: Peganum harmala, Nitrariaceae, antioxidant activity, quality
standards, WHO guidelines.
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INTRODUCTION
Peganum harmala L. (Zygophyllaceae), commonly
called as Esfand and Suryin Rue. It is a perennial, bushy
and wild-growing flowering plant with short creeping
root which may grow to 30-100 cm high and native
from the eastern Iranian region west to India. A red
dye, from the seeds is often used in western Asia to dye
carpets and wool. The stems, roots and seeds are used
to make inks, stains and tattoos. Traditionally it was
used to treat skin inflammations (Jinous, 2012). P.
harmala reported to have antifertility (El-Dwairi and
Banihani, 2007), antimicrobial (Al-Shamma et al.,
1981), analgesic (Farouk et al., 2008), anticancer
(Lamchouri et al., 1999) and antinociceptive (Monsef et
al., 2004) properties. Vasicine (peganine) and harmine
isolated from seeds of P. harmala, showed
antileishmanial activity (Misra et al., 2008 and Lala et
al., 2004). P. harmala mainly contains β-carboline
alkaloids; some important phytoconstituents reported
from it are viz. harmane, harmine, harmaline, harmalol,
tetrahydroharmine, vasicine and vasicinone (Pulpati et
al., 2008). The present study deals with development of
quality standards and antioxidant activity of seeds of P.
harmala as per WHO guidelines.
MATERIALS AND METHODS
Plant material and chemicals
The seeds of Peganum harmala were collected from the
Shaqllawa, Iraq. The sample was identified and a
voucher specimen (PRL/2013/04) of the plant was
kept for future reference. Ascorbic acid and DPPH (2,2diphenyl-1-picrylhydrazyl) were obtained from Sigma
Chemicals Co., St. Louis, MO, USA. All other solvents and
chemicals were of analytical grade.
Preliminary phytochemical screening
The qualitative chemical tests were performed for
different extracts according to the methods described
by Farnsworth et al., 1996 with some modifications.
Determination of alkaloids
The alkaloids were extracted by refluxing the sample
with sufficient amount of water for about 2 hr. The
extract was concentrated on a rotor vapor, basified
with NH4OH and was extracted with CHCl3 (three
times). Then the content was concentrated and 2 drops
were spotted separately on a thin layer
chromatography (TLC) plate. After development the
plate was dried, Dragendorff's reagent was sprayed
onto them. Alkaloids give an orange color with
Dragendorffs reagent.
Determination of steroid glycosides
The extracts were dissolved in equal volumes of acetic
anhydride and CHCl3. The mixture was transferred to a
dry test tube and conc. H2SO4 acid was added at the
bottom of the tube. Formation of a reddish brown or

violet brown ring at the interface of the 2 liquids
indicates presence of steroids.
Determination of polyphenolics
Two to three drops of 1 % FeCl3 solution was added to
2 ml portions (1 %) of each extract. Phenolic
compounds produce a deep violet color with ferric
ions.
Determination of saponins
The extract is taken in test tube with small amount of
water and shaken vigorously for one minute and
observed for formation of rich lather, which is stable
for
more
than
ten
minutes.
Determination of flavonoids
The extracts were dissolved in methanol (50 %, 1-2 ml)
by heating. Then metal magnesium and 5-6 drops of
concentrated hydrochloride acid (HCl) were added.
The solution turns red when flavonoids are present.
Other chemical tests for phytoconstituents were
performed as per method described by Mukherjee,
2002.
Determination of physico-chemical parameters
Physicochemical parameters were determined for
seeds of P. harmala according to methods described in
WHO guidelines.
Determination of total ash
The powdered material (2 g) was accurately weighed
and placed in a crucible. The material was spread in an
even layer and it was ignited to a constant weight by
gradually increasing the heat to 500-600 °C until it was
white indicating the absence of carbon. The residual
ash was allowed to cool in a desiccator. The content of
total ash (in mg/g) of air-dried material was calculated
as follows:

Determination of acid insoluble ash
HCl (2 N; 25 mL) was added to the crucible containing
the total ash, covered with a watch glass, and boiled
gently for 5 min. The watch glass was rinsed with 5 mL
of hot water and the rinsed contents were added to the
crucible. The acid insoluble matter was collected on an
ashless filter paper and washed with hot water until
the filtrate was neutral. The filter paper containing acid
insoluble matter was transferred to the original
crucible, dried on a hot plate, and ignited to a constant
weight. The residue was allowed to cool in a desiccator
and weighed. The content of the acid insoluble ash (in
mg/g) of air-dried material was calculated as follows:
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Determination of water soluble ash
Water (25 mL) was added to the crucible containing
the total ash, covered with a watch glass and boiled
gently for 5 min. The watch glass was rinsed with 5 ml
of hot water and added to the crucible. The water
insoluble matter was collected on an ash less filter
paper and washed with hot water. The filter paper
containing the water insoluble matter was transferred
to the original crucible, dried on a hot plate, and ignited
to a constant weight. The water soluble ash content
was calculated using the following equation.

Determination of alcohol soluble extractive
Accurately weighed powdered material (4 g) and was
placed in a glass stoppered round bottle flask (RBF).
Ethanol (100 ml) was added to the RBF and then, it was
shaken well and allowed to stand for 1 h. A reflux
condenser was attached and boiled gently for 1 h, and
then it was cooled and filtered. The flask was shaken
well and filtered rapidly through a dry filter paper.
After that, 25 ml of the filtrate was transferred to a
tarred flat bottomed dish and evaporated to dryness on
a water bath. Then the dish was dried at 105 °C for 6 h
and cooled in a desiccator and weighed. The content of
extractable matter (% w/w) air-dried material was
calculated as follows:

Determination of hydro-alcoholic and water
soluble extractives
The same procedure as described for the ethanol
soluble extractive matter was followed for the
determination of hydro-alcoholic and water soluble
extractive matter using ethanol-water (1:1) and
distilled water instead of ethanol.
Foreign matter analysis
Foreign matter presence may be due to faulty
collection of crude drug or due to deliberate mixing. It
was separated from the drug so that results obtained
from analysis of the drug gives accuracy. Its percentage
in the crude drug was calculated (Mukharjee, 2002).
Determination of moisture content
The powdered material (10 g) was placed in a moisture
dish and dried to a constant weight in an oven at 1001050C. The loss of weight (in mg/g) of air dried was
calculated as follows:

Determination of pH
The pH of 1 and 10 % aqueous solution were
determined by making appropriate concentration of
powdered drug in aqueous solution, filtered and

checked the pH of the filtrate with a standardized glass
electrode (Anonymous, 1988).
Antioxidant (DPPH scavenging) activity of P.
harmala
The ability of extracts of P. harmala to scavenge DPPH
free radicals was assessed by the standard method
(Hamad et al., 2013 and Roby et al., 2013) adopted with
suitable modifications. The ethanolic, hydro-alcoholic
and aqueous extracts are reconstituted in methanol.
The stock solution of all extracts were prepared in
methanol to achieve the concentration of 1 mg/ml.
Dilutions 1000, 500, 250, 125, 62.5 and 31.25 μg/ml
were prepared by serial dilution method. Diluted
solutions (1 ml each) were mixed with 1 ml of
methanolic solution of DPPH (1 mg/ml). After 30 min
incubation in darkness at room temperature (25 oC),
the absorbance was recorded at 517 nm. Control
sample contained all the reagents except the plant
extract. Percentage inhibition was calculated using
equation given below:

where, ACO is absorbance of the control and At is
absorbance of the samples.
IC50 values were estimated from the % inhibition
versus concentration plot using a non-linear regression
algorithm.
RESULTS
The results of standardization parameters are:
Phytochemical Screening
The results of phytochemical screening of seeds of
Peganum harmala were depicted in Table 1.
Extract
Ethanolic
Hydro-alcoholic
constituents
extract
extract
Alkaloids
++
++
Carbohydrates
+
+
Glycosides
+
+
Tannin
+
+
Phenolics
+
+
Flavonoids
+
++
Proteins &
+
+
amino acids
Saponins
Mucilage
+
+
Resins
+
++
Lipids/fats
+
+
Table 1. Results of phytochemical screening
(where, – absent and + present)

Aqueous
extract
+
+
+
+
+
+
+
+

3.2. Physico-chemical parameters
Results of physico-chemical parameters of seeds of
Peganum harmala were summarized in Table 2.
Antioxidant (DPPH scavenging) activity of seeds of
Peganum harmala
The antioxidant activity of ethanolic, hydro-alcoholic
and aqueous extracts of seeds of P. harmala were
determined using a methanol solution of DPPH reagent.
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Parameters
Ash values
Total ash (% w/w)
Acid insoluble ash (% w/w)
Water soluble ash (% w/w)
Extractive values
Alcohol soluble extractives (% w/w)
Hydro-alcoholic extractives (% w/w)
Water soluble extractives(% w/w)
Foreign organic matter (% w/w)
Loss on drying (% w/w)
pH values of aqueous solution
pH of 1 % aqueous solution
pH of 10 % aqueous solution

Results (n= 3, Mean ± SD )
7.51±1.16
1.56±0.61
3.68±0.83
7.94±1.03
13.73±1.85
18.26±2.17
0.62±0.13
6.94±1.05
6.52±0.19
5.67±0.21

Table 2: Summary of results of physico-chemical parameters

The antioxidant activity of P. harmala was expressed in
terms of percentage of inhibition (%). Parallel to
examination of the antioxidant activity of the extract,
the values for standard ascorbic acid was obtained and
compared with the antioxidant activity of all extract of
P. harmala. The plot of % inhibition verses
concentration given for ascorbic acid and extract is in
Figure 1 was used to calculate IC50 values. The
maximum inhibition produced by ethanolic, hydroalcoholic and aqueous extracts of seeds of P. harmala
were 66.55±4.29, 78.98±5.19 and 86.37±3.46 %,
respectively at 1 mg/ml concentration level. The IC50
values and % inhibition at each concentration level
where depicted in Table 3.
Conc.
(μg/ml)
1000
500
250
125
62.5
31.25
IC50
value
(μg/ml)

Vit. C

Ethanolic
extract

85.79±3.26
84.07±2.65
70.28±3.31
56.99±2.42
44.69±2.92
23.94±2.38

66.55±4.29
62.06±3.53
56.84±3.56
39.29±3.51
25.87±3.29
15.95±1.35

Peganum harmala
Hydroalcoholic
extract
78.98±5.19
76.37±3.43
64.49±4.21
46.84±4.33
33.57±2.82
21.98±1.31

82.42±5.12

198.64±6.17

142.43±12.21

Aqueous
extract
86.37±3.46
81.59±3.98
72.32±3.99
53.11±2.19
33.57±3.67
22.89±2.31
112.45±8.13

Table 3. Antioxidant (DPPH scavenging) activity of seed
extracts of P. harmala and Vitamin C
(Data where presented as mean±SD, n=3)

DISCUSSION
Standardization of crude drug is an integral part of
establishing its correct identity. The quantitative
determination of some pharmacognostic parameters is
useful for setting standards for crude drugs.
Phytochemical screening revealed the presence of
alkaloids, polyphenolic compounds, flavonoids, amino
acids and glycosides in ethanolic, hydro-alcoholic and
aqueous extracts mainly.

Figure 1: Antioxidant (DPPH scavenging) activity of Peganum
harmala
(Data where presented as mean±SD, n=3, Vit C (vitamin C), Eth
(ethanolic extract), HA (hydro-alcoholic extract) and Aq (aqueous
extract) of P. harmala)

The physicochemical analysis of plant drugs is an
important for detecting adulteration or improper
handling of drugs. The total ash is particularly
important in the evaluation of purity and quality of
drugs. The ash value was determined by 3 different
methods, which measured total ash, acid insoluble
ash, and water soluble ash. The total ash method is
employed to measure the total amount of material
remaining after ignition (Singh and Sharma, 2010).
The total ash usually consists of carbonates,
phosphates, silicates and silica, which include both
physiologic ash and nonphysiologic ash. A high ash
value is indicative of contamination, substitution,
adulteration, or carelessness in preparing the crude
drug for marketing (Mukherjee, 2002). Acid insoluble
ash indicates contamination with silica, for example,
earth and sand. Comparison of this with the total ash
value of the same sample will differentiate between
contaminating materials and variations of the natural
ash of the drug. Water soluble ash is that part of the
total ash content, which is soluble in water. It is a good
indicator of the water soluble salts in the drug.
Extractive values are representative of the presence of
the polar or nonpolar extractable compounds in a
plant material. Moisture is an inevitable component of
crude drugs, which must be eliminated as far as
practicable. Insufficient drying leads to spoilage by
molds and bacteria and makes possible the enzymatic
destruction of active principles (Mukherjee, 2002).
The seeds of P. harmala also contain a measurable
quantity of total phenolic and total flavonoid contents
and hence can be used as a potent antioxidant plant.
All these parameters, which are being reported, could
be useful in identification of distinctiveness features of
the crude drug and used for establishing quality of
seeds of P. harmala. In conclusion, the results obtained
from phytochemical screening studies and physico-
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chemical parameters can be used to standardize seeds
of P. harmala.
The antioxidant (DPPH scavenging) activity of
different extract of seeds of P. harmala were
determined and compared with ascorbic acid. The
maximum inhibition was produced by aqueous extract
(86.37±3.46 %) at concentration level 1 mg/ml. Thus
the aqueous extract of P. harmala can be used as
natural source of antioxidant.
CONCLUSION
The
results
of
physico-chemical
analysis,
phytochemical screening and in-vitro antioxidant
activity is useful in determining quality, safety and
efficacy of P. harmala seeds for its use as potential
drug candidate.
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