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Abstract:
The main objective of this work is to study the effect of

changing nano size, energy bonds and solvents on the magnetic
permeability and electric permittivity and conductivity for some
seeds. The importance of this study comes from the fact that or-
ganic materials like seeds are widely used in electronic devices that
are made from polymers. The research methodology is based on
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the experimental work and data analysis. It’s well none thatSeed-
sare widely used for human food and food supplements. Water is
mainly used as its host environment. This requires studying their
properties separately and this work stems from the importance of
seeds in human life. This requires studying the physical proper-
ties of some widely used seeds to see how their nano structure
and energy bonds affect their physical properties. To do this four
seed samples which are azadirchta indica (neem), trigonella foe-
num graecum(fenugreek), negella sativa, and elettaria cardamo-
mum were grinded in a powder form and their nano structure were
examined using x-ray diffraction (XRD) spectrometer. The results
show that the powders are nano particles having dimensions of
100, 27.3, 11.1, and 48.4nm respectively. Their energy bonds were
determined using fourier transform form infrared spectrometer
(FTIR). The FTIR results shows characteristic O—H,& H-bond,
Fe203& Fe204, C-Br & N-O, and C-F & -C=C-H-H energy bonds.
These four seeds were dissolved in water, methanol and ethanol
solvents respectively to form 12 samples. The optical absorption,
electric permittivity and conductivity were studied using ultravio-
let spectrometer (UV). The results obtained shows that the electric
permittivity, conductivity, magnetic permeability changes with the
energy bonds, solvents and nano size.

: palscud)
b lieh] 431 s Sluddls 38U Jaslgyg 55l ez s 536 dwlys 90
Lygasl) Slebl O ddde oo dlydl) Lead] GU 9l pasd Jposilly 430 48! dolodls
Aot Oladodl 9o dsguall 459580V 85421 § puly Gl s pusiws Hoddl die
Bk s pusiiad 9dudl O doedl s UL oy G yetl] Jasdl s doulyill Lomgie
Sy Ly dbeie A58 (gusdy ISy oLkl puseudy 3158 ClLaShly olusYl ddsT § guly
LY Bl § y9idl dpeal s @ty Joasll Ny Joabie JS_in Lyallas dulys lhyl
GBS A=l muly Gl e dessiil] Hddl pasd L5058 padlasdl dulys e by
Slis @)l g o3 ey pLAD 450580 Lyailas e d3U)1 bolsys il Ly 5553
vaod 039 Gemums JSb e Glaually eldgdl dsdly (Ld=dl) 9 (o)) 29 s93d) oo
Gl O gSled] &, gl (XRD) diid] dz iVl 05— Blias plusiiuly ¢ 95U LelSin




Elshafia Abd-alla Ali Elzeen - Mubark Dirar Abd-alla- Rawia Abd Elgani -Abdalsakhi.S.M.H- Ahmed Mohamed Salih Hamed

dass 05 . JlsJ) s fingil 48.4 5 11.1 §27.3 9 100 sl &5l oz s Sylss
(FTIR) slyoodl oo dosYl Bl (o dgysd Jmgod plusiiuly o dolsdl 48Ul Jasls,
Fe2035H - bond&s0 - H o L) 85—webl d8lll asls) ol dzg Eor FTIRG S gl
& =Y Heidl ede dI3] 3 .l e C-F &-C = C-H-HyC-Br & N-O5& Fe204
wSradl platey 1w g die 12 JS i) Jls 3l e Jolod) Oladey Jsslidly oL
2l &, gl (UV) o8y hdall wlide plasewly &3l 480 dyloosily deolodl
balsy psiy p5 dublizk) L3laly dyleogly (Al ) deoloud) O Lgele Jasull
-] sz 9l dblged3 L)l
Keywords: azadirchta indica (neem) seeds, trigonella foenum
graecum seeds, negella sativa seeds, and elettaria cardamomum
seeds, methanol, ethanol and water, nanoparticles, UV-Visspec-
trometer, FTIR,XRD.
The recommendation of this study requires extending this work
to include other seeds and student other physical properties.
Introduction:

Nanotechnology is an interdisciplinary field of the science
of physics, chemistry and materials sciences, meant for the de-
sign and fabrication of nano materials and their applications. This
branch of science is destined to understand the fundamental physi-
cal and chemical properties and the phenomenon of nano materials
and nanostructures and because of the novel applications of nano
materials, the science of nano materials has evolved as a frontline
research area (1, 2). Feynman pointed out the importance of nano-
technology at the annual meeting of the American Physical Society
in 1959, in the classic science lecture entitled “There is plenty of
room at bottom”. In the last three decades, many discoveries and
inventions have been made in the field of nano science in terms of
fabricating new materials and utilizing them for applications. Var-
ious new experimental techniques, with unique and desired prop-
erties of nano materials fabrication have been discovered. Consid-
erable research efforts with different synthesis methods have given
birth to different class of nano materials, typically classified into
four categories based on their dimensionality, Zero dimensional
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(OD), one dimensional (1D), two dimensional (2D), and three di-
mensional (3D). Quantum dots and the individual molecules fall
in the0-dimensional structures where the nanoparticles are isolated
from each other and the electros are confined in 3-D [3, 4]. One
dimensional nanostructure (nano wires, nano rods, nano tubes, and
nano obelte...) where at least one of the dimensions goes in the
range of nano scale order are being highly utilized and have ver-
satile application in the nano device fabrications. Thin nano films
lie in the two dimensional structures and are studied extensively
for the utilization of nano device application (5, 6). Three — di-
mensional nano materials include powders, fibrous, multilayer and
polycrystalline materials in which the 0D, 1D and 2D structural
elements are in close contact with each other and from interfaces.
An important type of three- dimensional nano structured materi-

als is a compact or consolidated (balk) polycrystalline with nano
size grains, whose entire volume is filled with those nano grains.
Applications of nano science in the field of medicine specifically
that are related to the food supplements and seeds used in human
food are very important. This comes from the fact that recently
the food supplements and seeds were shown to play an important
role in human health and life.Nanotechnology deals with the ma-
terials at nanoscale and the nanoparticles are being considered as
its fundamental building blocks. The nanoparticles exhibits com-
pletely new and improved properties as compared to their bulk
counterpart due to variation in specific characteristics such as size,
distribution and of the particles which give rise to larger surface
area to volume ratio (7). Metal nanoparticles have tremendous ap-
plications in the field of science and technology due totheir unique
electronic, mechanical, optical and magnetic properties.In recent
years the seeds nanoparticles have greatly focused the researcher’s
attention because of their important application as antimicrobial,
catalytic, textile fabrics and plastics to eliminate micro organisms
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(8). The seeds nanoparticles are specifically used as antibacterial/
antifungal agents in biotechnology and bioengineering. They can
be used for targeted drug delivery which is more effective and hav-
ing fewer side effects as compared to its bulk counterpart. The
seeds nanoparticles can be synthesized by number of physical and
chemical techniques (9-10).
Materials and Methods

Four samples azadirchta indica (neem) seeds, trigonella
foenum graecum seeds, negella sativa seeds, and elettaria
cardamomum seeds (see figures 1, 2, 3, and 4) were dissolved in
three different solvents (water, methanol and ethanol.
Preparation of Samples:

Trigonella foenum graecum seeds were collected from the
local market. The T. foenum graecum (seed) was powdered finely
using morter and pestle. Five gram powder was dissolved in 250
mL beaker Including 25 mL (Distilled water, ethanol and methanol)
for 72 hours. The neem seeds were collected from the local abofroa
city. The neem (seed) was powdered finely using morter and pestle,
Sgram powder was dissolved in 250 mL beaker including 25 mL
(distillation water, ethanol and methanol) for 72 hours. The negilla
sativa seeds were collected from the local market. The negella
Sativa (seed) was powdered finely using morter and pestle. Then
five gram powder was dissolved in 250 mL beaker Including 25 mL
(distilled water, ethanol and methanol) for 72 hours. The elettaria
cardamomum seeds were collected from the local market. The
elettaria cardamomum (seed) was powdered finely using morter
and pestle. Then five gram powder was dissolved in 250mL beaker
including 25mL (Distilled water, ethanol and methanol) for 72
hours. The prepared extracts were studied by using UV/V, FTIR
and XRD techniques.
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Figure (1): Dry seed of Azadirchta Indica seeds (Neem seeds)

Figure (3): Dry seed of negell sativa
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Figure (4): Dry seed of Elettaria Cardamomum
Characterization studies:

The material Characterization Lap has a wide variety of
tools in terms of their structural, composition and optical prop-
erties. The crystal structure of the samples was characterized at
room temperature by using a Philips PW1700 X-ray Diffraction.
The location of band position of the examined were example by
using the Fourier Transform Infrared spectrophotometer (FTIR) in
the rang 400 to 4000 cm' to record some location of the band po-
sitions. The optical properties were examined by using UV-visible
spectroscopy.

Figure (5): shows the solution of the samples.
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Results and Discussion:
UV-Visible spectroscopy:

UV-Visible spectroscopy is an important technique to deter-
mine the formation and stability of metal Nanoparticle in aqueous
solution.The optical properties of the 12 samples (four seeds three
solvents) were studied using UV spectrometer.The UV- Spectra
ofAzadirchta Indica seeds (Neem seeds) which determines the
absorption, extension coefficient, refractive index, optical and
electrical conductivities are shown in figures [(6),(7), (8), (9),
and (10)]. The UV- Spectra ofTrigonella Foenum Graecum seeds
which determines the absorption, extension coefficient, refractive
index, optical and electrical conductivities are shown in figures
[(11),(12), (13), (14), and (15)]. The UV- Spectra ofNegella sativa
seeds which determines the absorption, extension coefficient, re-
fractive index, optical and electrical conductivities are shown in
figures [(16), (17), (18),(19) and (20)]. The UV- Spectra of Elet-
taria Cardamomum seeds which determines the absorption, exten-
sion coefficient, refractive index, optical and electrical conductiv-
ities are shown in figures [ (21), (22), (23), (24), and (25)]. Using
some theoretical relations the electric permittivity and magnetic
permeability were found and tabulated together with conductivi-
ties in table (1).
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Figure (6): optical Absorbance spectra of the threesamples of Aza-
dirchta Indica dissolved by(water, methanol and ethanol).
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Figure (7):The variation of Extinction coefficient (K) with wave-
length (A) for the three samples of Azadirchta Indica dissolved
by(water, methanol and ethanol).

—Sample 2 water
—sample 2Methanol
—— sample 2 Ethanol

Refractive Index n

0.0 =10 A0 =70 300 330 360 350
A (nNnm)

Figure (8):The variation of Extinction coefficient (K) with wave-
length (M) for the three samples of Azadirchta Indica dissolved
by(water, methanol and ethanol).
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Figure (9): The Variation of refraction index (n) with wavelength of the three
samples ofAzadirchta Indica dissolved by (water, methanol and ethanol).
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Figure (10):Plot of optical conductivity as a function of wave-
length for the three samples of Azadirchta Indica dissolved by

(water, methanol and ethanol).
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Figure (11): optical Absorbance spectra of the three samples of
Trigonella Foenum Graecum dissolved by (water, methanol and

ethanol).
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Figure (12): The variation of extinction coefficient (K) with wave-
length (L) for the three samples of Trigonella Foenum Graecum
dissolved by (water, methanol and ethanol).
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Figure (13): The Variation of refraction index (n) with wavelength
of the three samples of trigonella Foenum Graecum dissolved by
(water, methanol and ethanol)
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Figure (14): Plot of optical conductivity as a function of wave-
length for the three samples of

Trigonella Foenum Graecum dissolved by (water, methanol and
ethanol)
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Figure (15): Plot of Electrical conductivity as a function of wave-
length for the three samples of Trigonella Foenum Graecum dis-
solved by (water, methanol and ethanol)
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Figure (16): optical Absorbance spectra ofthe three samples of Ne-
gella sativa dissolved by (water, methanol and ethanol)
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Figure (17): The variation of Extinction coefficient (K) with wave-

length (X) for the three samples of Negella sativa dissolved by (wa-
ter, methanol and ethanol).
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Figure (18): The Variation of refraction index (n) with wavelength
of the three samples of Negella sativa dissolved by (water, metha-
nol and ethanol).
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Figure (19): Plot of optical conductivity as a function of wave-
length for the three samples of Negella sativa dissolved by (water,
methanol and ethanol)
Figure (20): Plot of Electrical conductivity as a function of wave-
length for the three samples of negella sativa dissolved by (water,
methanol and ethanol).
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Figure (21): optical Absorbance spectra of the three samples of
Elettaria cardamom dissolved by (water, methanol and ethanol)

Figure (22): The variation of Extinction coefficient (K) with wave-
length (L) for the three samples of Elettaria cardamomum dissolved
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Figure (23): The Variation of refraction index (n) with wavelength
of the three samples of Elettaria cardamomum dissolved by (wa-
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Figure (24): Plot of Electrical conductivity as a function of wave-
length for the three samples of Elettaria cardamomum dissolved
by (water, methanol and ethanol).

Table (1): The relations between seeds characteristic bonds, crys-
tal size and electric and magnetic properties.

Sam/ Seed Cha.co Solve X)) n | K(au 8107 | 10/

no nm

1 | Neem | OH&H= 1 yoier | 100 |2.14] 0378 [444| 115 | 5.7 2632
bond

2 | Neem | OHb& H- [ Meth- 1 50 1 14| 0.179 456 11.16 | 5.8 [2173
bond anol

3 | Neem | OHL&H- [ Etha- 06 {5 051 0.143 | 418 1117 | 4.4 |21
bond nol

4 | TF |Fepo,Feo, | Water [ 27.3 |1.94| 145 |1.66] 25.19 | 17 [33:02

s | TF |Feo,Feo, | M| 273 | 2 | 0.899 [3.19] 13.93 | 17.9 [ 216
anol
e 27.16
6 Fe,0, Fe,0, 273 |2.05| 069 |1.66| 14.64 |17.4
nol
FT
7 | NS CI'\%& Water | 11.1 [2.14] 0378 |4.44| 11.46 | 5.7 [%6-32
g | ns | CBr& | Meth-1 o4 0179 455 1118 | 52 2173
N-O anol
9 | ns | CBr& [Etha- 00 05] 0143 |418] 1310 | 44 [213!
N-O nol
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R | geed [ Chaco | Softe |admlen ['R@u 5107 | 101

no nm

10 | Ec | ST& | Water | 484 |200| 083 |3.68] 1309 | 113 [0
no| e | (SES M aga |2m| 089 (376 1306 | 113 [P0
12 | BC | ST aga |2n| 12 [301] 1632 |02 277

Fourier transforms infrared (FT-IR) spectroscopy

FTIR measurement was carried out to identify existence bimol-
eculesin order to identify various phyto-chemical constituents in
seeds extract and to ascertain the role they play in the reduction and
stabilization of nanoparticle suspension, fourier transform infrared
(FT-IR) spectroscopy was performed. It shows that the character-
istic element for Azadirchta Indica seed are O—H,& H-bond, for
Trigonella Foenum Graecum are Fe o, &Fe 0, for negella sativa
areC-Br &N O and for Elettaria Cardamomum areC-F & -C=C-
H-H are shown in figures (25),(26),(27) and (28):
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Figure (25): Fourier transform Infrared spectroscopy(FTIR) spec-
trum of Azadirchta Indica seeds.
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Figure (26): Fourier transform Infrared spectroscopy (FTIR)
spectrum of Trigonella Foenum Graecum seeds.

Samgl

85

80

75

% Transmittance

70

65

&0

55

50

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

Figure (27): Fourier transform Infrared spectroscopy( FTIR) spec-
trum of Negella sativa seeds
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Figure (28):Fourier transform Infrared spectroscopy(FTIR) spec-
trum of Elettaria cardamomum seeds.

X-Ray diffraction:

The nanocrystalline nature of seeds is confirmed from XRD analy-
sis. The powders of the four seeds were examined by XRD device
to determine their crystal spacing and nano size beside their crystal
form as shown in the figures and table below.

[1.raw]
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Intensity(Counts)
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Figure (29): XRD spectrum of Azadirchta Indica be for sample.
Table (2) Lattice Constants from Peak Locations and Miller Indi-
ces [monoclinic- primitive] of Azadirachta Indica (neem).
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d= crystal spacing.

(o]

Intensity(Counts)

2-Theta(®)

Figure (30):XRD spectrum of Fenugreek (Trigonella) after sam-

ple.
Table (3): Lattice Constants from Peak Locations and Miller Indi-
ces [Tetragonal —Primitive] ofFenugreek.

20 (d(10""m h k 1](X(nm
19.871 3.7831 0 02 27.3
ot N T = T e
2-Theta(®)
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Figure (31): XRD spectrum of Nigella sativa before sample.
Table (4): Lattice Constants from Peak Locations and Miller indi-
ces[ Triclinic —Primitive] ofnigella sativa .

20 (d(10""m h k 1[(X(nm
19.191 4.621 72 1 |11.1

[4.raw]

g

Intensity(Counts)

N
333
S

2-Theta(®)

Figure (32): XRD spectrum of Elettaric cardomum after sample.
Table (5): Lattice constants from peak locations and miller indices
[cubic —Primitive] of elettaric cardomum .

20 (d(10""m h k 1{(X(nm
22.367 3.9715 2 00 48.4
Discussion:

In this work four different seeds (azadirchta indica (neem
seeds), trigonella foenum graecum, negella sativa and elettaria
cardamomum) were dissolved in three different solvents (water,
methanol and ethanol).The optical properties of the 12 samples
(four seeds three solvents) were studied using UV spectrometer.
To determine the characteristic compounds which exist only in
one of the seeds type, the four seeds bonds were determined us-
ing FTIR spectrometer. It shows that the characteristic bonds for
Azadirchta Indica seed are O-H, & H-bond, for Trigonella foe-
num graecum are Fe o, &Fe o, fornegella sativaare C-Br & N-O
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and for elettaria cardamomum are C-F & -C=C-H-H . The UV-
Spectra to azadirchta indica seeds (neem seeds) which determines
the absorption, extension coefficient, refractive index, optical and
electrical conductivities are shown in figures [(1), (2), (3), (4), and
(5)]. The UV- Spectra to Trigonella Foenum Graecum seeds which
determines the absorption, extension coefficient, refractive index,
optical and electrical conductivities are shown in figures [(6), (7),
(8), (9), and (10)].

The UV- Spectra to Negella sativa seeds which determines
the absorption, extension coefficient, refractive index, optical and
electrical conductivities are shown in figures [(11),(12), (13), (14),
and (15)]. The UV- Spectra to Elettaria Cardamomum seeds which
determines the absorption, extension coefficient, refractive index,
optical and electrical conductivities are shown in figures [(16),
(17), (18), (19), and (20)]. Using some theoretical relations the
electric permittivity and magnetic permeability were found and
tabulated together with conductivities in table (1). The results ob-
tained indicate that all these parameters changes with the solvent
type and seed type. The electric conductivity for Azadirchta Indi-
ca seeds (Neem seeds) are (26.32, 21.73, and 21.51), Trigonella
Foenum Graecum seeds are (33.2,29.16 and 27.16), Negella sati-
va seeds are (26.32, 21.73 and 21.51) and Elettaria Cardamomum
seeds are (30.3, 35.05 and 37.37)for water, methanol and ethanol
respectively.

The XRD results for all samples powders indicates that all
samples are in the form of nano particles, as shown in figures (1),
(2), (3) and (4) and tables (2),(3), (4).and (5).

For the magnetic permittivity it is very interesting to ob-
serve that the existence of Fe in fenugreek which has high mag-
netic moment increases it considerably where it attains maximum
value of 25.19 x10-'® for water (as shown by tables (1).

The result of the study:
- The XRD analysis is shows that all seeds are in the form of
nano particles.
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- The change of chemical bonds in the four seeds changes the
conductivity as well as electric permittivity and magnetic
permeability where the existence of iron band in the fenugreek
makes its magnetic permeability larger.

- The change of solvents which acts as a matrix for the four
seeds changes optical absorption, conductivity, and electric
permittivity and magnetic permeability.

Conclusion:

The change of chemical bonds and crystal size of the four
seeds (Azadirchta Indica (Neem seeds), Trigonella Foenum Grae-
cum, Negella sativa and Elettaria Cardamomum) due to the change
of solvents affect and change electric permittivity and conductivity
beside the magnetic permittivity.
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