
ABSTRACT
The aim of this study was to extract peroxides enzyme from Peganum harmala seeds; peroxides was extracted by using 
different extraction buffer solutions, then it was purified by three steps of purification includes precipitation with ammonium 
sulfate in a saturation ratio of 70 %, ion exchange chromatography through DEAE-Cellulose, and gel filtration chromatography 
throughout Sephadex G-100, and determine the optimum condition for extraction. This was performed by controlling the type 
and concentration of buffer, pH of the buffer used, and the ratio of extraction. The Sodium acetate buffer with 0.2mM and pH 
5.0 was found to be the best buffer for the extraction of peroxidase. By using the extraction ratio for a plant of 1:3 (W/V), the 
specific activity was 195 U/mg protein. These three purification steps raised the specific activity to 235U/mg protein in the 
precipitation step with purification fold 2.3 and enzyme recovery 69%; the specific activity was increased to 243U/mg protein 
in Ion exchange step with purification fold 2.4 and enzyme recovery 23%, also the specific activity doubled after gel filtration 
step to 447U/mg protein with purification fold 4.4 and enzyme recovery 15%. 
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INTRODUCTION
In the past decades, many in vivo and in vitro studies have 
shown that medicinal plants had antibacterial activity. World 
health organization (WHO) estimated that approximately 
80% of the people in most of the countries prefer and trust 
in traditional therapies. The plant extracts its primary 
medicinal source to treat infectious diseases.1 Oils or extracts 
of medicinal plants, which have antimicrobial and anti-
inflammatory effects, have been recently used to treat many 
human infectious diseases.2 Peganum harmala L. is One of the 
most famous plants used in popular medicine, which belongs to 
the Zygophyllaceae family.3 Commonly known as Syrian rue, 
Wild rue or Harmal is native to arid and semi-arid regions of 
Asian and Northern African deserts that have spread to parts 
of the Northern Mexico and the southwestern United States. 
Pharmacologically active alkaloids 2% - 6% found in Peganum 
harmala seeds, which are mostly β-carbolines like harman, 
harmine, harmaline, and harmalol. various studies have 
shown various pharmacological characteristics and biological 
activities of its seeds such as antimicrobial, antifungal, anti-
inflammatory, antidiabetic, anti-cancerous, hypothermic, 
and hallucinogenic activities. The highest levels of alkaloids 
usually found in the Seeds and roots, while stem and leaves 
contain low levels and absent of alkaloids in flowers.4 it acts 
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as an inhibitor of the enzyme monoamine oxydase (MAO) and 
myeloperoxidase enzymes.5 Also, the smoke of harmala seeds 
is traditionally used as a disinfectant.6 

The seeds and the whole plant possess medicinal properties 
(Uighur Drug Standard of the Ministry of Public Health), 
and Many of reports suggest that the plant can be used to 
treat ailments such as diabetes, rheumatism, hypertension, 
jaundice, and asthma. The seeds also possess hallucinogenic 
and hypothermic properties and are used as a medical remedy, 
incense, condiment with necrotic, sedative, aphrodisiac, 
stimulant, and emetic properties. The Seeds are used for the 
treatment of fever, malaria, hysteria, neuralgia, rheumatism, 
and syphilis an eye.7-12 In addition, P. harmala is also an anti-
parasitic agent. Moreover, the alkaloids identified in P. harmala 
exhibit some pharmacological action, such as antitumor and 
analgesic effects.12-14

Peroxidase (E.C.1.11.1.7) which belongs to the 
oxidoreductase class of enzyme and generally catalyzes a 
reaction between H2O2 as electron acceptor and many kinds of 
substrates by means of O2 liberation from H2O2.15 Peroxidases 
exist in a very wide range of plants, especially at plasmalemma, 
vacuoles, tonoplast, and inside and outside the cell wall.16 
Also, present in other living organisms such as animals and 
microorganisms.17 Peroxidase a widely distributed compound 
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in nature, catalyzes the reduction of hydrogen peroxide to 
water, making it harmless.18 Peroxidases are found to exist in 
both membrane-bound and involved in lignin biosynthesis, 
protective mechanisms, and regulation of plant hormone.19 
Different physiological functions of these enzymes due to 
the presence of isoenzymes in plant cell organelles. They 
are include participated in lignifications and plant hormone 
regulation, suberization, protection toward H2O2 and other 
oxidants, defense properties against pathogenic causes, and 
play a role in tolerance of drought in a plant. This enzyme used 
in varied scientific fields involves biotechnology, biochemistry, 
clinical, and industrial purposes. It used in Immunochemistry 
and ELASA. Manufacturing of many aromatic complexes, 
diagnosis, and biosensors for recombination and expression 
of recombinant protein and protein engineering. Elimination 
of phenolic complexes from wastewater and peroxides from 
foods, beverage, and industrial wastes.20 Because of its 
several roles, the enzyme is frequently observed as several 
iso-enzymes in plants, SO The present study was carried out 
to extracted the peroxidase enzyme from Peganum harmala 
seeds.

MATERIALS AND METHODS

Peroxidase Extraction
Peroxidase was extracted from Peganum harmala by mixing 
200g of Peganum harmala with 0.2 M sodium acetate buffer 
solution (pH5) in a ratio of 3:1(weight: volume) with continuous 
stirring for 15 minutes at 4 °C. Mixture was then filtered 
throughout filter paper, and then the filtrate was centrifuged 
at 10000 rpm for 15 minutes. Protein concentration, activity, 
and specific activity of peroxidase were determined.
Protein Concentration
Protein concentration in peroxidase extracts was determined 
according to Bradford21 by using Coomassie blue G-250 and 
Bovine serum albumin standard solution.
Enzyme assay
Peroxidase activity was assayed according to Bernhard and 
Whitaker.22 Enzyme activity was defined as the amount of the 
enzyme oxidizing 1 μmol of glycol in one minute under the 
experimental conditions.
Purification of enzyme
Three steps of purification for peroxidase extracted from wheat 
bran include precipitation by ammonium sulfate, Ion exchange 
chromatography, and gel filtration chromatography.
Ammonium sulfate precipitation
Peroxidase in crude extracts was precipitated by using different 
saturation ratios of ammonium sulfate ranged between 30% 
and 80%. Enzyme activity was determined after precipitation 
with each saturation ratio. The precipitated enzyme was 
dissolved in distilled water and dialyzed against distilled water 
for 24 hours at 4°C with three increments of substitutions. 
Then protein concentration, activity, and specific activity of 
peroxidase were determined.

Ion exchange chromatography
Ion exchange chromatography was used to purify peroxidase 
obtained from precipitation step was purified throughout 
DEAE – cellulose. The washing step was achieved by using 
phosphate buffer (5mM, pH=7), while the elution step was 
achieved by using gradient concentrations of sodium chloride 
(0.1 -1 M). Fractions were collected at a flow rate of 20mL/
hour. Absorbance (280nm) and enzyme activity were measured 
in each fraction.
Gel filtration chromatography
Enzyme solution produced from Ion exchange step was 
concentrated and purified by gel filtration chromatography 
throughout Sephadex G-100 and eluted with potassium 
phosphate buffer solution (0.2M, pH 7), at a flow rate of 20ml/ 
hour. Absorbance (280nm) and enzyme activity were measured 
in each fraction.

RESULTS AND DISCUSSION

The extraction buffer
Four different pH and two concentrations of sodium acetate 
were used to determine the best buffer and its concentration 
for the extraction method of an enzyme from Peganum 
harmala seeds. The results in Figure 1 shown the differences of 
peroxidase activity according to different buffer concentration 
and pH, the 0.2Msodium acetate with pH=5 was the best buffer 
for extraction in which the specific activity of peroxidase was 
140 U/mg protein followed by pH=6and 0.2M with specific 
activity 100 U/mg protein.
The optimum ratio of peroxidase extraction:
Four ratios were chosen (1:2, 1:3, 1:4 and 1:5) (W:V) to 
determine the best ratio of peroxidase extraction by using 
sodium acetate buffer 0.2M pH= 5, the specific activity was 
measured for crude extract when it recorded the highest value 
in 1:3 ratio, it was 195U/mg protein compared with the other 
ratios, followed by 1:2 with 160 U/mg protein,. Nidadavolu 
et al., (2010)23 were found that the best extraction ratio for 
peroxidase purified from discarded mushroom beds was 1:1 

Figure 1: Effect of different buffers on peroxidase extraction from 
Peganum harmala seeds.
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and 1:2. While Tsujimura et al.,(1994)24 extracted peroxidase 
from Arthromycesramosus with 1:5 ratio.
Ion exchange chromatography
Dialyzed enzyme produced from ammonium sulfate 
precipitation step was more purified throughout DEAE-
Cellulose ion exchanger. Results illustrated in Figure 3 showed 
that one peak of proteins that appeared in the washing step 
represents enzyme activity. This indicates that peroxidase 
carry positive charge similar to the charge of ion exchange 
under the experimental conditions. In this step of purification, 
enzyme-specific activity was 343 U/mg with a purification fold 
2.4 and yield reach to 23% as shown in Table 1. While in the 
elution step illustrated in Figure 4, four protein peaks were 
eluted by gradient salt concentrations, not represents enzyme 
activity. In another study, Zia et al.,25 purify peroxidase 
extracted from apple seeds, and he was found that the specific 
activity of peroxidase after this step of purification was 7.53 

U/mg, with purification fold of 6.82 and 42.89% recovery.
Gel filtration chromatography
Enzyme solut ion obtained f rom the ion-exchange 
chromatography purification step was more purified by Gel 
filtration chromatography technique throughout Sephadex 
G-100. One protein peak represents enzyme activity was 
appeared (Figure 5). Enzyme specific activity was reached 
447 U/mg, with a purification fold 4.4 and enzyme yield of 
15%, as shown in Table 1.
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Ion exchange chromatography 18 512 2.1 243 9216 2.4 23
Gel filtration Chromatography 20 313 0.7 447 6260 4.4 15
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