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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, 
Fe2o3& Fe2o4, 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.

المستخلص :
 هــو دراســة تأثــر تغيــر حجــم النانــو وروابــط الطاقــة والمذيبــات عــى النفاذيــة المغناطيســية 

والســاحية الكهربائيــة والتوصيــل لبعــض البــذور. تــأتي أهميــة الدراســة مــن حقيقــة أن المــواد العضويــة 

ــة المصنوعــة مــن البوليمــرات. تعتمــد  ــزة الإلكتروني ــذور تســتخدم عــى نطــاق واســع في الأجه ــل الب مث

منهجيــة الدراســة عــى العمــل التجريبــي وتحليــل البيانــات. مــن الجيــد أن البــذور تســتخدم عــى نطــاق 

واســع في أغذيــة الإنســان والمكمــات الغذائيــة وتســتخدم الميــاه بشــكل رئيــي كبيئــة مضيفــة لهــا وهــذ 

ايتطلــب دراســة خصائصهــا بشــكل منفصــل وهــذا العمــل ينبــع مــن أهميــة البــذور في حيــاةا لإنســان. 

يتطلــب هــذا دراســة الخصائــص الفيزيائيــة لبعــض البــذور المســتخدمة عــى نطــاق واســع لمعرفــة كيــف 

تؤثــر بنيتهــا النانويــة وروابــط الطاقــة عــى خصائصهــا الفيزيائيــة. للقيــام بذلــك، تــم طحــن أربــع عينــات 

ــص  ــم فح ــحوق وت ــكل مس ــان ،في ش ــوداء والهبه ــة الس ــة( والحب ــم( و )الحلب ــي )الني ــذور وه ــن الب م

ــاحيق  ــج أن المس ــرت النتائ ــينية )XRD(. أظه ــعة الس ــود الأش ــاف حي ــتخدام مطي ــو ي باس ــا النان هيكله
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عبــارة عــن جســيم اتنانويــة بأبعــاد 100 و 27.3 و 11.1 و 48.4 نانومــر عــى التــوالي. تــم تحديــد 

 .)FTIR( روابــط الطاقــة الخاصــة بهــم باســتخدام تحويــل فورييــه مــن مطيــاف الأشــعة تحــت الحمــراء

 Fe2o3وH – bond&وO – H ــي ــا ه ــزة له ــة الممي ــط الطاق ــد ان رواب ــث وج ــجFTIR حي ــر نتائ تظُه

ــة في  ــذور الأربع ــذه الب ــة ه ــم إذاب ــب. ت ــى الترتي Fe2o4 &وC-Br & N-OوC-F &-C = C-H-H ع

المــاء والميثانــول ومذيبــات الإيثانــول عــى التــوالي لتشــكيل 12 عينــة. تمــت دراســةا لامتصــاص البــري، 

ــج  ــرت النتائ ــاس الطيفــف وقالبنفســجي )UV(. أظه ــة باســتخدام مقي ــة الكهربائي الســاحية والتوصيلي

ــط  ــر رواب ــر بتغ ــية تتغ ــة المغناطيس ــة، والنفاذي ــة، والتوصيلي ــاحية الكهربائي ــا أن الس ــل عليه المتحص

ــو. ــم النان الطاقة،والمذيبات،وحج
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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(0D), 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, 
5gram 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 (2): Dry seed of Trigonella Foenum Graecum

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- 1 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 
[(1!),(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 (λ) for the three samples of Azadirchta Indica dissolved 
by(water, methanol and ethanol).
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Figure (8):The variation of Extinction coefficient (K) with wave-
length (λ) 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 (λ) 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 (λ) 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).

210 240 270 300 330 360 390 420 450 4800.00

0.12

0.24

0.36

0.48

0.60

0.72

0.84

0.96

1.08

 A
bs

or
ba

nc
e (

 a.
u )

 λ ( nm )

 sample 4 water 
 sample 4Methanol
  sample 4 Ethanol



مجلة علمية محكمة ربع سنوية - العدد السادس عشر )مزدوج(- رجب  1443هـ -مارس 2022م 210

The Effect of Changing Nano size, Energy Bonds and Solvents on the Magnetic permeability, Electric permittivity and Conductivity For Some Seeds (Azadirchta Indica (Neem)

210 240 270 300 330 360 390 420 450 4800.00

0.16

0.32

0.48

0.64

0.80

0.96

1.12

1.28

 k

 λ ( nm )

 sample 4 water 
 sample 4Methanol
  sample 4 Ethanol

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 (λ) for the three samples of Elettaria cardamomum dissolved 
by (water, methanol and ethanol) 
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Figure (23): The Variation of refraction index (n) with wavelength 
of the three samples of Elettaria cardamomum dissolved by (wa-
ter, methanol and ethanol)
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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/
no Seed Cha.co Solve xs)( 

nm n K(a.u 18 10-/ 1014/

1 Neem O–H,& H–
bond Water 100 2.14 0.378 4.44 11.5 5.7 26.32

2 Neem O–H,& H–
bond

Meth-
anol 100 2.14 0.179 4.56 11.16 5.8 21.73

3 Neem O–H,& H–
bond

Etha-
nol 100 2.05 0.143 4.18 11.17 4.4 21.51

4 T.F Fe2o3&Fe2o4 Water 27.3 1.94 1.45 1.66 25.19 17 33.02

5 T F Fe2o3&Fe2o4
Meth-
anol 27.3 2 0.899 3.19 13.93 17.9 29.16

6
FT

Fe2o3&Fe2o4
Etha-
nol 27.3 2.05 0.69 1.66 14.64 17.4

27.16

7 N S  C-Br &
N-O Water 11.1 2.14 0.378 4.44 11.46 5.7 26.32

8 N S  C-Br &
N-O

Meth-
anol 11.1 2.14 0.179 4.55 11.18 5.2 21.73

9 N S  C-Br &
N-O

Etha-
nol 11.1 2.05 0.143 4.18 13.19 4.4 21.51
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Sam/
no Seed Cha.co Solve xs)( 

nm n K(a.u 18 10-/ 1014/

10 E C  C-F &
-C=C-H-H Water 48.4 2.09 0.83 3.68 13.19 11.3 30.3

11 E C  C-F &
-C=C-H-H

Meth-
anol 48.4 2.11 0.89 3.76 13.16 11.3 35.05

12 E C  C-F &
-C=C-H-H

Etha-
nol 48.4 2.11 1.2 3.01 16.32 11.2 37.37

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 Fe2o3  &Fe2o4 , 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.

Figure (26): Fourier transform Infrared spectroscopy (FTIR) 
spectrum of Trigonella Foenum Graecum seeds.

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.
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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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20.063 4.4221 2  0   1 100

θ≡Diffractionangle.Xs≡ crystal nano size.
d≡ crystal spacing.
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Figure (30):XRD spectrum of Fenugreek (Trigonella) after sam-
ple.
Table (3): Lattice Constants from Peak Locations and Miller Indi-
ces [Tetragonal –Primitive] ofFenugreek. 
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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 .
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Figure (32):  XRD spectrum of Elettaric cardomum  after sample. 
Table (5):  Lattice constants from peak locations and miller indices 
[cubic –Primitive] of elettaric cardomum .

2ϴ ) d ( 10-10 m h   k     l )Xs(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 Fe2o3  &Fe2o4fornegella 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 ×10- 18  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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