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ABSTRACT

In recent years, emphasis has been placed on the use of natural materials in the control
and treatment of various infections, as some chemically synthesized drugs have undesirable side
effects. Beech  forests  play  an  important  role  in  temperate in Golband area northern of Iran
since  they  occupy  infertile  montane  soils.Solid phase extraction of insignificant amounts of
Phenols in walnut (Juglans regia)  in aqueous samples using carbon nanotubes and visible and
ultraviolet spectrophotometry measurement in biologic samples is used in his study. These systems
include two phases, aqueous donor phase and conjugated carbon nanotube acceptor phase.
Experiments were performed in two steps, aqueous phase extraction and of Phenols in walnut
(Juglans regia)  resorption using methanol acidic solvent and resorbed samples were provided to
UV-Vis spectrophotometry for further analysis. This method is cheap, simple, fast, and compatible
with most of instrumental analysis methods. Extraction parameters including resorbing organic
solvent effect, pH of donor and acceptor phases, extraction duration, resorption duration, shaking
time, volume of donor phases and surfactant effect were optimized and analysis and measurements
were performed under optimized situation. Mentioned techniques had many advantages including;
short extraction time, low consumption of organic solvents, removing the effect of prior experiments,
low diagnosis threshold and high concentration factor. Concentration factor and diagnosis threshold
were to be 51 and 9.51 for phenols in walnut (Juglans regia). Linear domain and relative standard
was 1.1153%.

Keywords: Phenols in Walnut (Juglans regia), Solid phase extraction, Carboxyl conjugated
carbon nanotubes, Spectrophotometry.

INTRODUCTION

The genus Juglans (family Juglandaceae)
comprises several species and is widely distributed
throughout the world. Green walnuts, shells, kernels

and seeds, bark, and leaves are used in the
pharmaceutical and cosmetic industries. Phenols
in walnut (Juglans regia) leaves are involved in
many in processes and frequently are released into
the environment through industrial discharges.
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Moreover nitrophenols and chlorophenols occur in
the environment as degradation products of the
organophos phorus and chlorinated phenoxyalkanoic
acid pesticides, respectively. Anilines also occur in
the environment as degradation products of the

phenyl urea and dinitroaniline herbicides. Phenols
are per sistent in the environment and toxic at the
low mg/l  level1. In the 80/778/EEC directive of the

European Union it is stated that the maximum
admissible concentration for each individual phenol
in drinking water should not exceed 0.1 mg/ l 2.

Anilines are also of toxicological importance and
the monitoring of their levels in environmental
waters is very important for the protection of health

and the environment3-16. In this study, we are going
to measure phenols in walnut (Juglans regia) in
real samples by the interaction between nano
absorbent and drug through UV-Visible
spectrophotometer. The method is based on the
interaction between the drug and nano absorbent.
Parameters affecting the interaction and those
affecting the measurement will be examined.

EXPERIMENTAL

Chemicals and reagents
Standard solutions were prepared from

Darmstadt, Solutions were method and dried for a
week over phosphorus pentoxide in a vacuum
desiccators before use. Carbon nanotubes were
prepared from Merck & Co.17. All solutions were
prepared with doubly distilled deionized water from

Darmstadt, Merck & Co. from Germany. It was
conditioned before use by suspending in 4 M nitric
acid for 20 min. and then washed two times with
water. One sites were intensively studied (insects
collected, leaf  phenolics  determined and plant
coverage measured) in Golband area northern of
Iran. The study area is located on Parcel 206 Series
2, Jomand forestry plan in Golband forest. The
average level of area1580 meters the, the average
slope is 30 percent and the general direction is
northeast .The rainy season, autumn, 633 mm with
most rain and low rain seasons, spring rainfall is
134 mm. The average annual temperature is 16
degrees centigrade. The most cold month, January
with temperatures 7°C and the hottest month of year
is August with average temperature is 25.5 degrees
celsius. Along the northern slope of Alborz

montains, 14 autochthonous beech populations
phenols in walnut (Juglans regia) aged between
80 and 160 years were investigated. It was decided
to select five locations along the distribution area of

beech (in Hyrcanian zone) from Golband (Noshahr)
and to establish three investigation stations in each
regions (low, middle and high altitude of beech

distribution range) to cover most of the geographical
range of beech in Iran (Fig. 1). In each population
beech twigs with dormant buds were sampled from

50 nonadjacent individuals (to avoid the sampling
of related trees) chosen at random over a 3-4 ha
area in a homogeneous environment.

Fig. 1. Distribution of studied regions

Synthesis of Functionalized Nanotubes with Amine
0.5233g of raw multi-walled carbon

nanotubes was added to the solution of 1 to 3 (v)
nitric acid and sulfuric acid. The resulting mixture
was placed in an ultrasonic bath with a frequency
of 40 KHz for 30 min. followed by a 24-h mixing of
the reflux. The resulting product was washed with
distilled water until pH under the filter reached to
about 7. The separated solid phase was dried for
12 at 60 °C and under vacuum. COOH-MWCNT,
generated in the second stage was mixed with
ethylene diamine (20 ml) and was placed in an
ultrasonic bath (40 kHz) at 60 °C for 5 hours. The
resulting mixture was stirred at 60 °C for 24 h and
the membrane of the resulting solid was removed
by filtration of 0.22 µm polycarbonate powder and
then it was washed with methanol without water.
The resulting solid was dried overnight in a vacuum,
and consequently MWCNT-NH 2, was obtained8.
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Instrumentation
Double beam ultraviolet-visible

spectrophotometer, Model UV1700, in Razi
Laboratory, University of Science and Research.
These conditions are tabulated in. The pH
measurements used by Sartorius model PB-11.

Carboxyl conjugated carbon nanotubes
synthesis method

0.5233 g of multiwall raw carbon
nanotubes is added to 4 : 3 nitric acid to sulfuric
acid. The solution is kept in 11 kHz ultrasonic bath
for 31 min. then it was refluxed in agitator for 31
hours. Obtained product was washed with distilled

water until its pH reaches 9. Solid phases is
separated and is dried in vacuum for 43 h in 61
degrees centigrade.COOH-MWCNT, produced in

the second step is mixed with 31 milliliters of
ethylene di amine (mixed for 9 h in 11 kHz ultrasonic
bath). Obtained mixture was agitated for 31 h at 61

degrees centigrade and 1.33 micron millipore
polycarbonate was separated in membrane filter
and the solid product was washed with water free
methanol. Obtained solid product was dried in
vacuum overnight so that MWCNT-COOH was
produced18-37.

Preparation of Method
In this study, new solid phase techniques

are used to detect insignificant amounts of Phenols
in Walnut (Juglans regia)  in aqueous samples using
carbon nanotubes and UV-visible spectrophotometry

in biological samples. These techniques are a
biphasic system in which donor phase is aqueous
sample and acceptor phase are conjugated carbon

nanotubes. Experiments were performed in two
steps, aqueous phase extraction and of Phenols in
Walnut (Juglans regia)  resorption using methanol

acidic solvent and resorbed samples were provided
to Vis-UV spectrophotometry for further analysis.
This method is cheap, simple, fast, and compatible

with most of instrumental analysis methods.
Extraction parameters including resorbing organic
solvent effect, pH of donor and acceptor phases,

extraction duration, resorption duration, shaking
time, volume of donor phases and surfactant effect
were optimized and analysis and measurements

were performed under optimized situation.

pH effect on Phenols in Walnut (Juglans regia)
extraction

To assess the effect of pH in phenols in
walnut (Juglans regia)  extraction, the following
steps were performed initially. For each container,
the desired tampon is added, since the goal is to
determine appropriate pH. The lowest absorption
is considered the best value.

50 ml of the drug with 500 pm concentration
for phenols in walnut (Juglans regia)  was taken.
1.15 g of carboxyl absorbent, 5 ml of buffer in 2-10
range were taken and added to a 50 ml balloon
and delivered to volume with distillated deionized
water. Then the balloon is shaked for 15 minutes,
centrifuged for 15 min. and then passed through
syringe filters and finally quantitative analysis of
phenols in walnut (Juglans regia)  took place.

Analytical performance
After optimizing all effective parameters

on absorption intensity, calibration curve of the
method was drawn. For this purpose, 10 ml
volumetric flask were filled with different
concentrations of the medication. Then sodium

choroid salt was added to 0.12 g phenols in walnut
(Juglans regia)  in percentage form and carboxyl
conjugated carbon nanotube absorbent were

added to the volumetric flask with optimum pH.
Finally, it was delivered to volume by adding
distillated deionized water. Then washing and …
steps were performed. Finally absorption intensity
of the solutions were recorded in laboratory
temperature and calibration curve was drawn.

RESULTS AND DISCUSSION

Assessment of results of SEM spectrum
In the figure below, SEM picture of carboxyl

conjugated carbon nanotubes are depicted. For

carboxyl nanotubes, particles with 200 nm size are
produced (Figure. 2).

Moreover, SEM picture after absorption
shows placement of desired metal on carboxyl
conjugated carbon nanotubes from which it is

inferred that the width of the sheets is increased. As
it is seen in the picture, carboxyl functional group is
shown as more bright points on the surface of
carbon nanotubes (Figure. 3).
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Fig. 2. SEM picture of carbon nanotubes before absorption

Fig. 3. SEM picture of carbon nanotubes after absorption

Primary experiment: absorbent effect of phenols
in walnut (Juglans regia) extraction

According to the charts, carboxyl
conjugated carbon nanotubes showed better
absorption. Consequently, carboxyl absorbent was
selected for phenols in walnut (Juglans regia)  extraction
(Fig. 4). All spectrums were put together in 298 nm of
wavelength. As a result, this wavelength was
determined to be the optimum absorption wavelength.

pH effect on phenols in walnut (Juglans regia)
extraction

This chart shows that pH,6 is appropriate
for protonating carbon nanotubes which is
associated with higher Phenols in Walnut (Juglans
regia)  absorption on carboxyl conjugated carbon
nanotubes. Thus, the best electrostatic situation for
absorbent and the drug for surface attraction are
present at pH,6.0

Fig. 4.Optimizing pH in extraction of Phenols in Walnut (Juglans regia)
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Absorbent amount in phenols in walnut
(Juglans regia)  extraction Another parameter
affecting absorption, is the amount of absorbent.
0.12 g was selected for Phenols in Walnut

(Juglans regia). Reported results indicate that din
lower amount of absorbent, some substances may
enter the solution since absorption may happen in
drug maximum wave length (Figure. 5).

Fig. 5.Optimizing Absorbent amount in extraction of Phenols in
Walnut (Juglans regia)

Real sample
In order to study the effects of sample

matrix on the performance of the sorbent, the
recovery results were examined using real-life
sample spiked with the phenolic compounds at two
different concentration levels. Phenols in leaves of
Juglans regia compounds sample was at 2–3 µg
l−1 levels. After the SPE and derivatization step, an
aliquot of final extraction was UV-Vis. The limits of
detection using 20 ml of phenols in leaves of Juglans
regia compounds sample were calculated based on a
signal-to-noise ratio of 3 and were in the range of
15–120 ng l−1, using SPE- UV-Vis (Table. 1).

CONCLUSION

In the methodology of the conducted

research and presented results in previous
chapters, diffusing solid phase extraction technique

and UV-Vis spectrophotometer, precondensation

and measurement of slight amounts of Phenols in

Walnut (Juglans regia)  in biological samples have

been used. This study was intended to develop a

high efficacy, selective, cheap and simple method
for evaluating phenols in walnut (Juglans regia)
amount in biological samples. Developing solid

phase extraction method in the resent years,

introduced the need for an effective absorbent.

Thus, in this study, carboxyl conjugated carbon

nanotubes were used to enhance the yield of

phenols in walnut (Juglans regia)  extraction.

Effective parameter including pH, buffer type and
concentration, amount of absorbent, type and

volume of washing solvent, rate (time) of reaction,

and salt effect were assessed.  This method has

good repeatability and a wide linear range (0.1-10

ppm) and proper condensation factor to determine

phenols in walnut (Juglans regia) . It also as a good
linear range, limit of detection of 6.6 ppb and high

repeatability are other properties of this method.

Table. 1: The extraction recoveries obtained for
the studied   phenols in walnut (Juglans regia)
leaves at 20 ml sample  in the range   between

2 and 3 µg1−−−−−1 using MWCNT- COOH a

MWCNT- COOH

LOD   (ppm) % Recovery RSD(%)

14.4 70.4 3.5
15.8 80.2 5.8
12.8 88.3 4.9
15.3 70.7 8.6
19.1 65.9 9.4

a The relative standard deviations (RSD) between
3.5-9.4% (n = 4).
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