Magnetized water induces changes in the
antioxidant properties of some medicinal plants

extracts
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Magnetized water or clustered water is an effective solvent and has the ability to dissolve the nutrients easier and faster than purified
water. The objective was to explore the effect of magnet on the constituents of aqueous medicinal plants extracts. Aqueous extracts
(infusion or overnight; 1% w/v) of Cinnamomum verum (cinnamon) bark, Salvia officinalis (sage) leaves, Zingiber officinale Rosc
(ginger) tuberous and Symphytum officinale (comfrey) seeds were prepared and then divided into two parts, one part was exposed
to magnetic disc (0.15 Tesla) for 1 hour. The UV-visible spectra of each extract were obtained and the total flavonoids, allantoin and
the reducing power were determined. The UV-visible spectra showed changes in the magnitude of the absorbance peak, appearance
of new peaks and shifted peaks in the magnetized aqueous extract compared with non-magnetized extracts. The changes in the total
flavonoids, allantoin and the reducing power in the magnetized extract did not follow specific pattern. The magnet induces changes
in the constituents of medicinal plants via its effect on the electrical properties of water.
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INTRODUCTION

Water is almost universally the solvent used to extract
medicinal plants activity. The aromatic or saturated
organic compounds can be obtained initially through
water besides solvents extraction.! Some methods
are used to improve the extraction process such as
microwave-assisted extraction, supercritical fluid
extraction and accelerated solvent extraction or
pressurized liquid extraction.**! Magnetized water has
a small molecule per water cluster (about 6 molecule)
than regular water (has about 14-30 molecules). The
properties of magnetized water include less surface
tension, slightly alkaline, a lot of oxygen, easily passing
through the cell membrane and more effective solvent.™!
The quantity of active ingredients as well as the total
polyphenols extracted from the medicinal plants such
as Cinnamomum verum,® Symphytum officinale,'® Zingiber
officinale Rosc”! and Salvia officinalis® depended on the
extracted solvent as well as the method of extraction.
This study is aimed to explore the benefit of using
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magnetized water as a solvent in extraction total
polyphenols and allantoin from some medicinal plants
and to compare the yields with those extracted by non-
magnetized water.

MATERIALS AND METHODS

This study was conducted in Departments of
Pharmacology and Physiology/Medical physics, College
of Medicine, Al-Mustansiriya University in Baghdad,
Iraq in cooperation with Department of Physiology/
Medical Physics, College of Medicine, Diyala University
in Diyala, Iraq. Four medicinal plants, Cinnamomum
verum (cinnamon) bark, Salvia officinalis (sage) leaves,
Zingiber officinale Rosc (ginger) tuberous and Symphytum
officinale (comfrey) seeds, were investigated in this
study. These medicinal plants were obtained from local
sources, grinded mechanically and sieved prior to their
extraction. A 1 g dried fine powder of each medicinal
plant was extracted with 100 ml distilled water (1% w/v)
for 24 hours in dark place at room temperature 25°C,
then the extraction was followed by filtration. Another
aqueous extract (1% w/v) of each medicinal plant was
prepared by infusion. The boiling water was added to
the powder of medicinal plant and left for 15 minutes,
then followed by filtration. Each aqueous extract was
divided into two parts; one of them was magnetized
by ferrite magnet disc (0.15 Tesla) composed of ferrous
trioxide (Fe,O,). The magnet disc was immersed in
a glass container containing 25 ml of each extract of
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medicinal plant for 1 hour. The other part of each aqueous
extract was not magnetized. The UV-visible spectra of
each aqueous extract (magnetized and non-magnetized)
were obtained by scanning the extract using UV-visible
spectrophotometer (Aquarius, France, Cecil series with
scanning ability). The biochemical analysis included
determination of total flavonoids, allantoin and the reducing
power of each aqueous extract.

Quantification of Total Flavonoids

The method is based on the quantification of the yellow
colour produced by the interaction of flavonoids with AICI,
reagent.”! Aliquots of 1.5 ml (0.1% w/v)) of extracts were
added to equal volumes of a solution of 2% AICL-6H,O
(2 g in 100 ml methanol). The mixture was vigorously
shaken, and absorbance at 367 nm was read after 10 minutes
of incubation. The total flavonoids content was calibrated
using the linear equation based on the calibration curve of
rutin. The flavonoids content was expressed as microgram
rutin equivalent per milligram dry weight.

Determination of Allantoin

This was carried out as described previously"”using Ehrlich’s
reagent, which consists of 1 g o-dimethylaminobenzaldehyde
(0DMAB) in a mixture of 25 ml concentrated HCI and 75
ml methanol. One millilitre (0.05% w/v) of each extract
was mixed with Elrich’s reagent (1:2 v/v), incubated at
room temperature and read the absorbance at 440 nm. The
allantoin content was calibrated using the linear equation
based on the standard allantoin calibration curve.

Determination of Reducing Power

One millilitre of each extract (0.05 w/v) was mixed with
2.5 ml of phosphate buffer (0.2 M, pH 6.6) and 2.5 ml
potassium ferricyanide [K,Fe(CN),] (1%); then the mixture
was incubated at 50°C for 30 minutes. Afterwards, 2.5 ml of
trichloracetic acid (10%) was added to the mixture, which

was then centrifuged at 3000 rpm for 10 minutes. Finally
2.5 ml of the upper layer solution was mixed with 2.5 ml of
distilled water and 0.5 ml of FeCl, (0.1%) and the absorbance
was measured at 700 nm."" Increased absorbance of the
reaction mixture indicated increased reducing power.

RESULTS

Table 1 shows that the absorbance of each principal peak
that was detected in magnetized infusion extracts of
comfrey, sage and ginger was less than counterpart peak
of non-magnetized infusion extract, and the reverse finding
was observed with cinnamon.

The absorbance peaks of overnight aqueous extracts of sage
and ginger were higher while the extracts of comfrey and
cinnamon were lesser when their solutions were magnetized
[Table 1].

The yield of total flavonoids in terms of rutin in magnetized
infusion aqueous extract of all tested medicinal plants
were reduced compared with non-magnetized extract
[Table 2]. On the other hand the total flavonoids of
magnetized overnight extracts of sage and comfrey were
higher than corresponding non-magnetized extracts.

The level of allantoin was reduced when the infusion
aqueous extracts were magnetized [Table 3]. The cinnamon
extract was less affected by magnet than other medicinal
plants extracts. On the other hand the effect of magnet on
the overnight aqueous extract was exactly opposite to that
obtained with infusion aqueous extracts. The allantoin
level was increased to reach the double in comfrey aqueous
extract [Table 3].

The reducing power of magnetized infusion aqueous
extracts of comfrey was increased while that of the other

Table 1: The effect of magnet on the medicinal plants extracts in reference to the absorbance peak (0.D.). Each
prepared extract was diluted to 0.1% (w/v final concentration)

Infusion aqueous extract

Overnight aqueous extract

Non-magnetic Magnetic Non-magnetic Magnetic
Peak 2 0.D. Peak A Peak A 0.D. Peak A 0O.D.
Comfrey 355 0.082 355 0.062 - - - -
Salvia 277.5 0.137 280 0.130 267.5 0.217 267.5 0.217
325 0.106 355 0.057 330 0.164 330 0.164
675 0.080
Ginger 277.5 0.443 277.5 0.366 277.5 0.187 277.5 0.187
355 0.106 355 0.051 355 0.051
685 0.024 685 0.024
747 0.176 747 0.176
767.5 0.173 767.5 0.173
Cinnamon 282.5 2.215 282.5 2.298 282.5 2.765 282.5 2.765
325 0.182
OD - Optic density
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Table 2: The effect of magnet on the total flavonoid of
the aqueous extracts of medicinal plants

Infusion Overnight
aqueous extract aqueous extract
Non- Magnetic Non- Magnetic
magnetic magnetic
Comfrey 12.5 11.4 (91.2) 13.7 13.3 (97.1)
Salvia 25.8 16.0 (62.0) 18.6 30.4 (163.4)
Ginger 55.5 29.3 (52.8) 13.3 23.2 (174.4)
Cinnamon 142.5 41.0 (28.8) 31.2 30.8 (98.7)

Figures in parenthesis indicate percentage. The results are expressed as pg rutin/mg
dry weight plant and the percent of non-magnetized value

Table 3: The effect of magnet on the allantoin of the
aqueous extracts of medicinal plants

Infusion Overnight
aqueous extract aqueous extract
Non- Magnetic Non- Magnetic
magnetic magnetic
Comfrey 1.312 0.543 (41.4) 0.731 1.481 (202.6)
Salvia 2.187 0.543 (24.8) 0.793 1.418 (178.8)
Ginger 2.3356 1.168 (49.6) 0.731 1.231 (168.4)
Cinnamon 3.668 3.356 (91.5) 1.168 2.168 (185.6)

Figures in parenthesis indicate percentage. The results are expressed as pg/mg dry
weight plant and the percent of non-magnetized value

medicinal plants’ extracts was reduced [Table 4]. On the
other hand the reducing power of magnetized overnight
aqueous extracts of ginger was decreased to less than 10%
of the non-magnetized extract while the reducing power
of other medicinal plants” extracts was increased [Table 4].

DISCUSSION

The results of this study show that the constituents of
aqueous extracts of different medicinal plants are altered
when the solutions are magnetized and the alterations
are related to the plant source (leaves, barks, tuberous or
seeds) and to the method of extraction. The alterations
in the UV-visible spectra observed in this study are in
agreement with other studies. Pang and Deng!"? studied
the property of water and its changes under the actions
of magnetic fields by infrared, Raman, UV-visible and
X-ray lights and found great changes in the properties
of magnetic water relative to those of pure water; their
strength of peaks were all increased, there was a shift of
some peaks and some new peaks appeared. The changes
in the constituents of medicinal plants’ aqueous extracts
in terms of total flavonoids and allantoin as well as their
reducing power may be attributed to the reduction of the
electrical resistivity and thermal stability of purified water
that triggered with magnet.!*!* In the solid materials, the
frequency spectrum of magnetized water exerts changes in
the electrical properties of chemical that are closely related
to the di-electric performance of magnetized water.["”
Moreover, magnetic water posses an antioxidant activity via
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Table 4: The effect of magnet on the reducing power of
the aqueous extracts of medicinal plants

Infusion Overnight
aqueous extract aqueous extract
Non- Magnetic Non- Magnetic
magnetic magnetic
Comfrey 1.312 0.543 (41.4) 0.731 1.481 (202.6)
Salvia 2.187 0.543 (24.8) 0.793 1.418 (178.8)
Ginger 2.3356 1.168 (49.6) 0.731 1.231 (168.4)
Cinnamon 3.668 3.356 (91.5) 1.168 2.168 (185.6)

Figures in parenthesis indicate percentage. The results are expressed as the optic
density of the absorbance at A700 nm and the percent of non-magnetized value

generating oxygen anion molecule (OH + OH — H O+ O)
which can stop the free radical cycle and this may explain
the changes in the reducing power which observed in this
study. It was reported that the crystallization mode of
water's mineral content changed from dendritic substrate-
bound solidification habit to separate disc-shaped crystals
after the water had moved through a number of magnetic
fields."®!

In vivo the seedling growth is magnetically sensitive
as a result of photo-induced radical-pair reactions
in cryptochrome photoreceptors'”! and the response
manifested in terms of the constituents of growing plants.
Gu and Zhou found that the effect of magnetizing soil on
the seedling included an increase of water soluble sugars,
certain enzymes, root vitality and total biomass of plant.!'®!
In conclusion, the antioxidant properties of medicinal plants
are affected by magnet possibly due to the direct effect of
magnet on the chemical constituents of plants and indirect
effect on the electrical properties of water.
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