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Abstract
The work embodied is mainly concerned with phytochemical studies of

chern ical constituents from the medicinal plant Peganum harmala, which

belongs to the family Zygophylaceae. In this plant the Harman alkaloids

(Harmine and Harmaline) are mainly located in the roots and stem. In the

present study Harman alkaloids (Harmine and Harmaline) were mainly

investigated in seed by using different methods (% yield , Rf values , melting

points, UV and IR spectra)for their identification and isolation followed by

various physical parameters characterization , The results obtained were in

good agreement with the reported values.
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1. Introduction
Peganum harmala (Family Zygophylaceae), commonly known as "Harmala" ,

grows wild in semiarid areas of the Indo-Pak subcontinent, lan , Central Asian

countries and North A frica. Various parts of the plant are highly reputed in the

traditional systems of medicine for the treatment of a variety of human ailments,
for instance lumbago, asthma, colic, jaundice; and as a stimulant emmenagogue.

Various authors also have described the possible therapeutic application of the

peganum alkaloids such as protozoacidal agents , coronary dilators, embolic as

well as for the nervous diseases I In subcontinent of Indo-Pak, Peganum

harmala is usεd as domestic medicine since ancient time. Due to its antiseptic

property it is applied during the epidemic by using the smoke of the seeds,
obtain by placing it on burning coal. In epidemic the air become septic and

pathogens spread out, Peganum harmala is one of the plants, which purifies the

atmosphere. In old age, it was presumed that the sad smell of the smoke can

get ride of the ghosts. Red dye is also obtained from the seeds of Peganum

harmala2 Antimicrobial activity of various fractional of Peganum harmala and
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its alkaloids Harmine, Harmaline, Harmol and Harmalol has been reported.

Harmaline , the main alkaloid of Harmala seeds, has also been noted for its
3psychotropic effectso

• Harm ine (C 13H I20N 2) induces a fall in blood pressure

chiefly due to weakening of the cardiac muscle. It is more toxic for protozoa

than quinine. Harmaline (C I3 H I40N 2 ) is reported to be use as abortificant,

narcotics , aphrodisiac , stimulant, sedative , emmanagogue, emetic, vermifuge and

soporific
4

• 5.Zaidi , M.ldrees have studied antifungal activity of Harmaline, HgC I2

and their complex. Gadzhieva and Faradzheva have analysed the structural

changes in Peganum harmala connected with the effects of '1I -irradiation by RTL

(radiothermoluminescence) and IR-spectroscopy methods. in the present study, we

have concentrated on phytochemical charecters of seeds of Peganum harmala and

Harman alkaloids (Harmine and Harmaline) were isolated by complexation with

mercuric ions (Hg++) with high selectivity.

2. Experiment

Apparatus

Infra Red Spectrophotometer (Hitachi 270-30), UV Spectrophotometer (Hitachi

2000) , TLC apparatus, UV light 366nm apparatus, Rotatory evaporator,

chromatographic glass plates , Aluminum silica gel 60F254 precoated plate.

Reagents

Ethanol , Methanol , Glacial Acetic Acid , NH40H , n-Butanol , H2S04 , Activated

charcoal , Mercuric chloride, H2S gas, HCI , Pyridine , Ethyl Acetate , Chloroform ,

Acetone , Diethyl ether, Diethyl Amine , Sodium chloride, Bismith carbonate,

Sodium iodide, Silica gel 60-G , Peganum harma/a seeds.

Chromatography

For chromatography we have used three types of plates.

I.Aluminum sheets silica gel 60-F254 , having layer thickness 0.2mm.

2.Thin layer chromatographic plates (TLC), having layer thickness 0.25mm.

3.Preparative tin layer chromatographic plates having layer thickness 0.5mm.

Spectroscopy

IR and UV absorption maxima were recorded in Methanol

Procedure

500g powdered seeds of Peganum harma/a were soaked in two liters 75% EtOH

(75mIEtOH+25ml water) for 72 hours. The extract was filtered and concentrated

by rotary evaporator at 50C o • 100g of the crude residue was dissolved in 800m I

5% acetic acid solution. The solution was filtered and its red color was removed

by the addition of 20g of activated charcoal at 50C o for 30 minutes. Then 40g

of N aCI was added to this decolorized solution and was kept at 650C o for

30minutes to change the acetates of Harmine a
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hydrochloride. The hydrochlorides were then kept overnight to precipitate. The

supernatant liquid was siphoned off. The residue was filtered with suction pump ,

redissolved in 50ml hot distilled water and 100ml of 10%NaCI solutions was

added to it. This process was repeated three to four times until yellow colour

crystals were obtained. The yellow crystals weredissolved in 100ml distilled

water and treated with ammonia to transform the hydrochlorides into their

respective parent bases. The above solution was kept for 24 hours for

crystallization. The crystals of both bases were filtered and dried. The dried

crystals were treated with pyridine (in which harmine is soluble) and the solution

was concentrated by rotary evaporator. Pyridine insoluble Harmaline was

collected and dissolved in EtOH and recrystallized. Both bases were further

purified by recrystallization of their hydrochlorides. Their Rf values, melting

points, UV and IR values were determined. The percentage yields of Harmine

and Harmaline were 0 .43% and 1.53% respectivell.

3. Results & Discussion

Harman alkaloids (Harmine and Harmaline) were isolated by complexation with

mercuric ions (Hg++) with high selectivity and fairly good yields, 0.2 % Harmine

and 1.5 % Harmaline per total weight of Peganum harmala seeds (reported

values 0.8 % and 1.7 %), respectively. Purity of the complexes was checked by

TLC , both gave a single spot. The development distance of compounds on the

chromatogram is usually expressed by the Rf values. I x5m Aluminum plate was

spotted with a capillary tube and run in 9:1 (CHCh: MeOH) system. Rf , IR

and λ max values for Harman alkaloids and their complexes are shown in

Tablel and Table 2 , respectively. All these values for both Harmine and

Harmaline were in agreement with the reported values in the literature.

Compound

Harmine

Harmaline

Harmine-Hg complex

Harmaline-Hg complex

Mel꺼ng point (CO) Rf Values

261-266 0.719

229-231 0 .42

0.57

0.23

• not determined.

Table 1. Rf of Harman alkaloids and their complexes.
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Compound IR λmax Values

Harmine 3320,2940,1612,1595

Harmaline 3400,2808.2619,2100

Harmine-HgC Iz 3256,2894 ,2804 ,1625

Harmaline-HgCl2 3305 ,2910,2015 ,1625

UV λmax values

324 ,301 ,241

219 ,301 ,379

300 , 239

214

Table 2. JR and UV values for pure compounds and their complexes

4. Conclusion

The results presented in this paper clearly demonstrated that in the Peganum

Harmalaplant the Harman alkaloids (Harmine and Harmaline) are located in the

seeds. Both Harman alkaloids were selectively isolated by complexation with

mercuric ions (Hg++).The isolated compounds showed shift and all the

experimental values are in agreement with the reported values in the literature.
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