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Abstract:

Peganum harmala L. represents the major rich plant of alkaloids harmine and harmanline. In this study, one of these alkaloids
was detected qualitatively and quantitatively using different extraction methods: aqueous, methanol, and alkaloid. In comparison
between standard harmine and the three extracted using TLC technique, different spots were appeared from the three extraction
methods and the color looked like the standard. While when run the extracts on HPLC in comparison to standard harmine, three
peaks were observed and retention time of each extract was recorded to calculate the concentration of alkaloid. The best extraction
method was the alkaloid extraction that give two peaks quite similar to that in the standard and almost the same retention time.

This study shows that there are many important compounds in the alkaloid extraction of P. harmala of Iraqi species.
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Introduction:

Still high percentage of population depends on plant ex-
tracts because it’s a source of primary health care (1).
These widespread of use plants derived in disease manage-
ment has led to an interest in the characterization and iden-
tification of many active compounds which give the extracts
their therapeutic potential. Thus, these active compounds
play an important function in the development of many ef-
fective synthetic molecules (2).

World health organization (WHO) mentioned that about 11
% of medicines were exclusively produced from plants, and
many of these medicines are obtained from natural precur-
sors and about 60% of inflammation, neurological diseases,
alzheimer’s diseases, pulmonary diseases, diabetes, cardio-
vascular, arthritis, autoimmune diseases, even anti-infectious
drugs, anti-tumor, and cancer in use or under clinical trials
were of natural origin (3).

A data base suggest that about 15% of all plant species were
studied to some extent for their photochemistry, and only 5%
for its biological activities (4). A few plants were studied for
their pharmacological properties although the extensive re-
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search on medicinal plants were published every year. Also,
the medicinal plants and traditional medicines were represent
a very interest source of novel medicines and then leads for
drug development (5).

Pegan genus Peganum harmala L. belongs to the Zygophyl-
laceae (the Caltrop plant family) consists of 30 genera and
230 species. Are grows in the tropic, subtropics and warm
regions (6,7). This family contains rich Lycorine, Haeman-
thamine, Galanthamine and Elaeagine alkaloids especially
harman and harmine which is normally found in the (Pega-
num harmala L.) (8).

Alkaloids are low molecular weight nitrogen containing
compounds. They have remarkable physiological effects (9),
which help to use them as pharmaceuticals, stimulants, and
narcotics. These nitrogen in a negative oxidation state which
is of limited distribution among living organisms (10). Al-
kaloids represent group of molecules with a relatively large
occurrence in nature. They were diverse chemicals and bio-
molecules, though secondary compounds and are derived
from the transamination process or from amino acids. Also
represent a large group of compounds with physiological and
chemical, biological, and pharmacological activities.

These pharmacological properties include: analgesics, car-
diovascular drugs, dilation of pupil of eye, central nervous
system stimulants and depressants, mydriatics, anticholiner-
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gic, sympathomimetic, purgatives, antimalarial, etc. for ex-
ample the morphine use as narcotic analgesic and quinine use
as antimalarial (11).

Alkaloids could be detected by using group of reactions
typical of a whole group of alkaloids and specific reactions
for an individual alkaloid for their structure, chemical prop-
erties, and functional groups presence (11). The reactions are
based on the alkaloids ability to yield complex or simple salts
with various acids, complex iodides, heavy metal salts, and
other substances. The detection reactions are either precipita-
tion or color reactions.

Iraq is an area of high biodiversity with tremendous rich-
ness of as yet uninvestigated plant species. In this contem-
porary world, indigenous people in Iraq still rely mainly on
their herbal traditional medicine. Actually there were increas-
ing interest to identify natural products from plant sources
that are pharmacologically potent and with low or no side
effects for use it in protective medicine and the food industry.
So, the main objectives of current study were to:

1) Spotlight on Iraqi Peganum harmala L. seed extracts and
screen for phytochemical constituents

2) To characterize and identify the alkaloid extract using
chromatographic methods (TLC and HPLC).

Materials and methods:

his study was carried out at laboratories of the Iraqi
Center of Cancer and Medical Genetices Research (IC-

CMGR), Baghdad during 2018- 2019.

Collection and Authentication of Plant Sample:

The P. harmala seeds was bought from the traditional mar-
ket in Baghdad. Seeds were weighted, cleaned from any
stones and washed with tab water. Then they packaged into
black paper bags and store at the laboratory until use.
Preparation of aqueous and methanol extracts:

According to Saleem et al. (12), to prepare the aqueous and
methanol extracts 10 g of dried P. harmala seeds were soaked
in distilled water (100 ml) and methanol (80%), respectively
for 24 hours, then they crashed by mortar at room tempera-
ture. The extracts mixture was starrier for 1 hour. then filtered
(using Watmann filter paper No.1). The extracts were then
evaporated at 30 °C until dryness.

Preparation of Alkaloids extract:

According to Manske (13) the alkaloid extract prepared as
fallow:

1. 10 g. of P. harmala seeds were crushed then covered
with 3:1 (three times their weight) of water dissolved
in 30 g of acetic acid per liter of water.

2. The crashed seeds leave 2-3 days to swell as they ab-
sorbed the liquid and then formed a thick dough.

3. The seeds were once more treated as above with 2:1
(twice their weight ) of dilute acetic acid, then again
pressed out.

4.  Then, added sodium chloride (100g/ L of liquid) to
transform the acetates of both harmine and harmaline
(for combined liquors) into the hydrochlorides that in-

soluble in cold sodium chloride solutions, after that its
precipitated during cooling.

5. Then, the supernatant liquid was siphoned off and the
crystalline residue was filtered with suction and re-dis-
solved in hot water.

6.  The addition of sodium chloride to the filtered solu-
tion was caused the precipitation of hydrochlorides (as
a crystalline mush).

7. Then, this preparation was repeated many time until the
hydrochlorides have acquired a yellow color.

The final extract was recovered by filtration (using Watmann

filter paper No. 1), then extract was then heated to 37°C to

get drying.

Chemical Tests Reagents:

Chemical testes reagents were used to detect active com-
pound (secondary metabolites) of alkaloids from plant parts.
Mayers and Dregendroffs reagents were used to test the aque-
ous, methanol and alkaloid extracts. (14)

Sample preparation for TLC and HPLC:

About 2 mg\ml of the three extracts were dissolved in meth-
anol and filtered using polypropylene filter (as 0.45 um). A 20
uL of aliquot was used for TLC and HPLC analyses.
Calibration solution preparation:

Starting from stock solution of harmine (Catalog NO:
H1820- 76; US.Biological, USA) and methanol, which was
used as a diluents (0.02g in 10ml) and standard was prepared.
Harmine (banisterine).

Harmine (C13H120N2) (as showed in figure 1) presents in
P. harmala and in some species of Banisteia, viz., B. metal-
licolor, Spruce. B. lutea, and B. caapi. Alkaloid is optically
inactive and forms colorless rhombic prisms from metha-
nol. Solutions of its salts show a deep blue fluorescence. It’s
found to be slightly soluble in ether, alcohol or water. Phar-
macologically, the harmaline looks like harmine in its actions
but is more toxic. Hydrochloride has been found to be highly
active against Mycobacterium tuberculosis (15).

[
HACO = N =
H CHay

Harmine

Figure (1): chemical structure of harmine.

Quantitative evaluation of spot by Thin Layer Chromatog-
raphy (TLC):

In order to separating and analysis the active compounds
of plant extractions by thin layer chromatography (TLC).
0.01 g\ml of the three extracts were chromatographed on
20x20 centimeter. The silica gel column (60, F 254, Merch,
Germany) plate. The solvent system for the TLC was CHCI3:
MeOH (50: 50) as a mobile phase and Harmine as the internal
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standard (US. biological, USA). The TLC solvent was made
and placed in the chamber. To equilibrate the atmosphere in
TLC chamber, the chamber was left for 4-5 minutes. Waiting
for few minutes after placing in chamber to let the solvent
front run up the plate. Then the TLC plate was dried and vi-
sualized on UV visible instrument (16).
Thin layer chromatography TLC preparation

The spots on thin layer chromatography plates was corre-
sponding to the separated compounds that detected under UV
light of 365 nm and 254 nm. Dragendorff’s and Ehrlich’s
reagents were followed by heating for 5-10 minutes at 105
°C. After development (the spots appeared after 10 min.), the
petri dishes were dried at room temperature and the distance
of each spot from the baseline was measured and recorded
compared to standard spot. The Rf values of samples were
measured as the equation follows (equation number 1) ac-
cording to (17, 18):

area moved by the solute

" area moved by the solvent

Chromatographic Conditions (HPLC):
The alkaloids qualitative and quantitative estimation was

Table (1): The experimental condition of HPLC

measured by using high performance liquid chromatography.
It’s done by identifications by detection of retention time ob-
tained at identical chromatographic conditions of all samples
use in this study and the standard. The equation below was
used to calculate the percentage of the compound in each ex-
traction method (equation number 2) according to (19):

percentage of the compound in the plant
AUC of the plant sample

_ AUCofsta‘ndard . C#D 100
wt of plant used in extraction

Where AUC means the area under curve, wt. means the
weight of the plant used in extraction, C is the concentration
of standard used in HPLC, and D is the dilution factor.

The separation was performed on a model 600 solvent de-
livery pump, a 746 data module Integrator, a 486 tunable
absorbance detector, and a 600 E system controller. The
samples injected in 20 pL loop and were eluted with the mo-
bile phase that containing: potassium phosphate buffer (10
mM, pH 7.0): acetonitrile (100:30, v/v). Chromatography
was performed under room temperature 25°C at a flow rate
of 1.5 mL/min. and the eluents were monitored at 330 nm as
showed in table (1).

Experimental condition

Properties

Type of device used

Shimadzu LC- 2010 (Japan) was used to detect the
presence and concentration of harmaline in the three

types of extraction methods.

Column temperature

25°C

Column details

Hypersil ODS, C-18 250mm x 4.6mm, 5 um

Flow rate 1.5 ml/min
Mobile Phase Phosphate Bult;f[eert }(1 211?1 ;?1(\;[51321{0622 Acetonitrile:
Injection volume 20ul
UV Detector 330 nm
Run Time 30 min
Sample compartment temperature 10°C
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Results: Preliminary screening of alkaloids in P. harmala
Screening of alkaloids from different extraction methods
he results of isolation and identification of Harmine Al-  confirms its presence in the extract and the results were pre-
kaloid from Peganum harmala L. extracts were tested by ~ sented in Table 2.
phytochemical analysis (TLC and HPLC) as shown below:

Table (2): phytochemical analysis of Peganum. harmala seed extractions

Extraction type Test Result Appearance
Mayer’s regent *negative No precipitate
Aqueous
Dragendroff’s regent **Positive precipitate
Mayer’s regent Positive precipitate
Methanol
Dragendroff’s regent Positive precipitate
Mayer’s regent Positive precipitate
Alkaloids
Dragendroff’s regent Positive precipitate

**Positive: The extract contains alkaloid
*Negative: The extract not contains alkaloid

These results showed the general contents tests of aqueous,
methanol and alkaloid extracts. These tests were carried out
by adding 2-3 drops of Mayer’s and Dragendorff’s reagents
to the test solutions on glass plate. The result shows that all
extracts containe Alkaloid (according to Mayers and Dra-
gendroffs regents) except Mayer’s regent of aqueous extract,
which gave negative results as presented in Table (2).
Quantitative estimation of alkaloids:

Identification and characterization of alkaloids by TLC

The TLC experiments for the three extracts show that only
alkaloid extract reveals clear spots on TLC papers. Alkaloid
extraction smear exhibits under UV light at 365 nm two
spots. This spots were observed at 365 nm under UV light
were fluorescent green and purple stains with Rf values for
the standard were 0.29 and 0.76 respectively, while Rf values
of the extraction were 0.54 and 0.79 respectively. These Rf

Figure (2): Chromatogram of preparative TLC for stan-
dard harmine and alkaloids extracted respectively from

values were calculated (according to equation number 1) in left to right in both A and B for P. harmala seeds. A:
comparable to Rf values of the standard as showed in Fig. 2 under UV light. B: under fluorescent light.
and table 3.
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Table (3): TLC of P. harmala alkaloid extraction compared to standard (harmine)

Spot number Spot type color RF value
green 0.29
1 Standard
purple 0.76
green 0.54
2 Alkaloid extraction
purple 0.79

Qualitative Identification of harmine using HPLC

The HPLC chromatogram of standard alkaloid Harmine has
three peaks with retention time of 1.9, 2.5 and 2.67 Rt, min.
Tow peaks where showed in HPLC chromatogram of aque-
ous extraction with retention time of 2.5 and 8.1. While the
methanol extraction has two peaks with retention times 2.5
and 8.0. The alkaloid extraction has three peaks with reten-
tion time of 1.9, 2.5 and 7.9 min. The most abundant peak
of standard (with 112564 area) was observed at the retention
time 2.6 (Rt, min), while the aqueous extraction abundant
peak (with 1669604 area) was observed at the retention time
2.5 (Rt,min), this results are matching to HPLC of the known

standard alkaloids of harmine. The methanol extraction
abundant peak (with 162360 area) was observed at 2.5 reten-
tion time which seems to be very close to the known standard
of harmine. The alkaloid extraction peak with 2418624 area
observed at 2.5 retention time also matching to that of stan-
dard harmine.

Hence it seems that P. harmala may contain harmine alka-
loid. The concentrations of alkaloid in the three extractions
have also been analyzed using equation mentioned in the ma-
terials and methods sections, and it is found to be 40.8, 39.7
and 59.1 mg/ml for aqueous, methanol and alkaloid extrac-
tions, respectively, as explained below in Table 4.

Table (4): HPLC data of three extractions from P. harmala compared to standard harmine

Type of extraction Retention time RT | Retention time RT | Retention time RT
Peakl Peak2 Peak3
Harmine standard 1.9 2.56 2.677
Aqueous extraction 2.589 8.189 -
Alkaloidal extraction 1.934 2.599 7.94
Methanolic extraction 2.588 8.073 -

The HPLC spectra of standard alkaloids and P. harmala
extractions aqueous, methanol and alkaloid are presented in
Figure 3.

The concentrations of the water, methanol and alkaloid ex-
tracts are 40.8, 39.7 and 59.1 mg\ml respectively compared

to standard which is just 2.0 mg\ml.

In general, the HPLC technique is very useful technique to
analysis harmine alkaloid during alkaloid extraction method
of P. harmala seeds.
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Discussion:

he qualitative phytochemical analysis of P. harmala seeds

through different extraction types used in this study was
given a primarily spot lights about the presence of biological
active compound: alkaloid. The medicinal value of the plant
depends on the type of active compound and these produce
as secondary metabolites to either protect the plant from the
harsh environment or play as antibacterial and antifungal
action and also play as antioxidant or free radical scaven-
gers. These important alkaloids may employ in industrial and
medicine fields. The best extraction type that give indication
of the presence of alkaloid in the seeds is alkaloid extraction
a7.

A solution of mercury iodide in potassium iodide (Mayer’s
reagent) with most acidified or neutral alkaloid solutions, it
yields white or slightly yellowish precipitates. This reagent
precipitates almost all the alkaloids except caffeine and col-
chicine. A solution of bismuth iodide in potassium iodide
(Dragendorff’s reagent) the reagent gives orange-red or
reddish-brown amorphous and barely crystalline precipitates
with solutions of alkaloid sulphates and chlorides. Dragen-
dorff reagent was developed for detecting heterocyclic nitro-
gen compounds, alkaloids and quaternary amines. At least six
different Dragendorff reagents are known each containing
potassium iodide (16)..

By using high performance liquid chromatography, the
qualitative identifications was made by a comparison of the
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