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Abstract

Aluminum, Iron and Tin oxides were prepared by precipitation method using
ammonia solution. The prepared gels were dried and calcined for three hours at 873 K
to give the appropriate metal oxides Al,Os3, Fe;O; and SnO,. These samples have
been characterized by means of nitrogen adsorption at 77 K. Textural data obtained
from N, adsorption show that alumina has higher surface area than other oxides
indicating the presence of small particle size in alumina samples. Moreover, these
oxides have mixed porosity ranging from micro and mesopores. The analysis of t-
and os curves shows the agreement between the values of specific surface area, Sger,
Siand Ss.

Keywords: Alumina; Stania; Iron oxide; Texture; Porosity.

Introduction

Historically, oxide catalysts have been used primarily for vapor phase reaction in the
petroleum and petrochemical industries. Recent work, however, has shown that
these catalysts can also be effective in promoting a number of synthetically
useful reactions. While simple oxides show activity for some oxidations, they are
more commonly used as solid acids or bases. Complex oxides can act as acids or
bases as well as oxidation catalysts. Complex oxide can range in composition from
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the simple, amorphous, binary oxides to the more complex ternary and quaternary
systems.

Solid acid catalysts have found widespread applications in many catalytic reactions
with reference to hydrocarbons e.g. isomerization, alkylation, oligomerization and
cracking. These acid catalyzed reactions are large-scale industrial processes that play
a most important role in the petroleum and petrochemical industries (Hua et al.,
2001). Solid acids of metal oxides have been investigated for their use as
environmentally friendly catalysts in many organic reactions (Sakthivel et al., 2003;
Arata 1990). To control the properties of the oxides, some metals can lead to more
catalysts that are active and more resistant against deactivation (Yadav and Nair,
1999). Therefore, several metals such as platinum, palladium, aluminum, nickel,
cobalt and manganese have been added to sulfated metal oxides, producing active and
selective catalysts (Pereira et al, 2008).

Gas reactions catalyzed by solid materials could occur at the exterior and interior
surface of the porous solid catalysts. When a catalytic reaction takes place on a
surface, the rate of the reaction increases in proportion to the surface area, if transport
restrictions are negligible. Therefore, the optimum form of a catalyst is usually a
porous solid that has a high internal surface area. Industrial catalysts typically have
internal surface areas of hundreds of square meters per gram (Thomas and Thomas,
1996). Many metal oxides are readily prepared in the form of high surface area solids.
Some other metal oxide catalysts exhibit low surface area that might be increased
either by dispersion as minute particles on a sturdy high — surface area support or
through chemical treatments. Either such treatments may increase the surface area
available for adsorption and subsequent reaction or it may increase the catalytic
activity per unit surface area (Scooneheydt, 1984). Hence, surface area measurement
is an important expedient in predicting catalyst performance and determining the role,
which the catalyst surface plays in any heterogeneous gas reaction. Surface area is by
no means the only physical property, which determines the extent of adsorption and
catalytic reaction. Equally important is the pore structure of the catalyst material or
support, which, although contributing to the total surface area, must be regarded as a
separate factor. This is because the distribution of the pore size in a given catalyst
preparation may be such that some of the internal surface is completely inaccessible
to large reactant molecules and, furthermore, may restrict the rate of conversion to
products by impeding the diffusion of reactants and products throughout the porous
medium. Accordingly, it is an advantage to investigate the pore structure of a catalyst.

(2014) Js¥) 3320 o5 piall s gl Asall e sl il dlna



Textural properties of prepared alumina, stania and iron oxide catalysts 3

The study of the catalyst texture is extremely important in characterizing the surface
features of the catalysts. Catalytic activity is closely associated with the surface area
and porosity available for the adsorption of the reactant. The more typical solid
catalytic materials include metals, metal oxides, and metal sulfides, sometimes used
in combination with each other (Gates, 1992). These solids are porous but the pores
are nonuniform. To understand surface catalysis, it is helpful to study the catalyst
texture.

The present study aims to exploring the textural properties including surface area,
porosity and pore size distribution for some metal oxides that used as catalysts. These
oxides are alumina, stania and iron oxide catalysts.

Experimental
Materials:

Pure alumina, was obtained from alumina gel by calcination at 873 K for 3 h. The gel
was prepared according to (Khalaf et al., 2007) by a dropwise addition of a (1:1)
solution of NH4OH (AR-grade Prolabo product) to a 0.1 M solution of
AI(NO3)3.9H,0 (AR-grade, BDH product).

Tin oxide gel was prepared by a slow dropwise addition of a 1:1 ammonium
hydroxide solution to a 0.3 M aqueous solution of tin (IV) chloride (SnCl4+.5H,0) AR
grade, BDH product (England), with a continuous stirring till pH 8 is reached. The
white precipitate was left over-night before being filtered and washed thoroughly
with 2% CH3COONHy;4 solution until all chloride was eliminated (silver nitrate test),
and then dried at 383 K till constant weight. The dried material was ground to 250
mesh size and kept dry over P,Os desciator. Pure tin oxide, SnO», was obtained from
the dried gel by calcination at 873 for 3 h.

Iron oxide was prepared from a 0.3 M aqueous solution of Fe(NO3); .6H,O (Sigma,
minimum purity 98%) by dropwise addition of ammonia solution (Carlo Erba, 30%
solution) 1:1 up to pH = 9 under vigorous stirring for 1 h. The precipitate was aged in
the mother liquor overnight, then carefully washed with distilled water till nitrate-
free, and dried overnight at 383 K to obtain a fine Fe(OH); powder. Calcination of
Fe(OH); at 873 K for 3 hours gives pure iron oxide.

Al Mukhtar Journal of Sciences, Vol. 29, No. 01 (2014)
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Apparatus and techniques:

Nitrogen adsorption isotherm measurement:

Full nitrogen adsorption/desorption isotherms at 77 K were obtained using a NOVA
2200, version 6.10 high-speed gas sorption analyzer (Quantachrome Corporation
USA). The calcined samples were first outgases at 470 K for 1 h. Twenty four-point
adsorption and desorption isotherms were obtained, from which BET surface areas
were derived using standard and well-established methods (Webb and Orr, 1997; Sing
et al., 1985).

Va [ml (STP)]/g

-
.ch-.-.-an-----
Py

0 0.2 0.4 0.6 0.8 1
P/P°

Figure 1. Nitrogen adsorption-desorption isotherms for the indicated metal oxides
(A|203, Fezog and SnOz)

The shape of the isotherms and the presence of hysteresis loop at high relative pressure,
suggest that the samples exhibit porous surfaces in the meso-range (Sing et al., 1985).
The hysteresis loop exhibited is most likely of type H3 according to the IUPAC
classification, indicating that the pores contained are slit-shaped (Gregg and Sing,
1982). The higher inception point of the hysteresis loops may infer that the monolayer
is completed slowly and multilayer formation is restricted.
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Textural properties of prepared alumina, stania and iron oxide catalysts 5

Surface area:

The Brunauer-Emmett-Teller (BET) method (Brunauer et al., 1938) is the most
widely used procedure for the determination of the surface area of solid materials and
involves the use of the BET equation (1).

PP, 1 CI1.PR
v,(1-PP,) V,C  V,.C

This equation demands a linear relationship between P/P, / V. (1-P/P, ) and P/P,
(known as the BET-plot) where: P and P, are the equilibrium and saturation vapour
pressures, respectively, V, represents the amount adsorbed of gas at pressure P, and
C represents a constant including the ratio between adsorption time of the molecules
in the first layer and that of second following layers, thus, the slope is become C-
1/ViC and the intercept is 1/VimC.

By knowing the monolayer capacity (Vm), from the slope and intercept of the BET-
plot, the surface area is computed according to the equation:

Sger =4.371 XV, . ng-] ...................................... (2)

Data obtained from isotherms and BET-plots of the Al,O3, Fe;O3 and SnO, samples
are cited in Table 1. From these data, it is clear that tin oxide sample has the lowest
specific surface area (Sper = 11 m?g™") than other oxides which agree with previous
data (Khalaf et al., 2010)]. The order of the Sger values is Al,O3 (187 m?/g) > Fe,Os
(61 m*/g) > SnO,(11 m?/g). These data are agree with the data obtained from X-ray
diffraction results, which complied in Table 1 also, in which the alumina samples
have smallest crystallite size (33 nm) that effect on the specific surface area (Khalaf
etal., 2007).

Table 1. Textural data of metal oxides; Al,O03, Fe;03 and SnO..

St Ss Secum VP Aver. Particle

S
S || C
amplie m2o-1 BET ng-l cm3g_1 rPA Size(nm)a

Al Mukhtar Journal of Sciences, Vol. 29, No. 01 (2014)
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Al O; 187 128 193 191 116 0.34 36.3 33
Fe;0; 61 39 60 59.5 48.8 0.35 14.8 45
SnO; 11 14.7 10.3 10.8 6.9 0.032 17.5 185

* These particle sizes obtained from literatures, see refs. (Khalaf, 2009; Khalaf et al, 2010; Khalaf et al, 2007).

Pore analysis:

In addition to specific surface area, pore structure is equally important of the catalyst,
which although contributing to the total surface area, and must be regarded as a
separate factor. Thus, it is advantageous to investigate the pore structure of the
catalysts. The modifications observed of the surface texture are predicted by a pore
analysis, using the t-method and as-method (Khalaf, 2005). The analysis facilitated
detection and differentiation between the micropores and the mesopores.

Investigation of adsorption isotherm by t-method:

The experimental data concerning the amount of adsorbed nitrogen, which are
measured as a function of the relative pressure P/P,, may be plotted with the aid of
the t-curve according to the appropriate Cggr-value, as a function of the t-values.
Then a straight line is obtained and passing through the origin. At higher P/P,
deviations from the straight line may occur indicating certain porosity. By the aid of
calculated Cger values of the sample under study (128, 39 and 14.7 for Al,Os, Fe,O3
and SnO,, respectively), t-plots are constructed (see Fig.2). From the resulting plots,
one can deduce that all the catalysts under study show a positive (upward) deviation
in the region corresponding to capillary condensation and hence indicating the
presence of mesoporosity (Khalaf, 2005).

R

Al;
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Figure 2. t-Plots for the indicated metal oxides (Al,O3, Fe2O3 and SnO,).

This as mentioned above indicates the presence of mesoporosity. This can actually
finds some support from the pore size distribution (PSD) curves (Fig. 4). Specific
surface area of the samples can be determined from the slopes of the straight lines of
Fig. 2 by using the following equation (3):

S, =3.54 x Va/Vm ............................................. 3)

Where: V, is the amount of gas adsorbed.

The values obtained from this equation are designated S; and these values are cited in
table 1. From this table, the S; values are 193, 60 and 10.3 m?g"! for ALO;, Fe,O; and
SnOs, respectively. On comparing the values of S; with that of Sggr, it can be deduced
that the two sets of values are in faire agreement. This agreement would mean the
validity of the corrected t-curves.

Investigation of adsorption isotherm by as-method:

as-plots constructed by plotting the corresponding V, ml (NTP) g against the as
values. These plots, which called as-plots, are shown in Fig. 3.

2

Al;
0s;

Al Mukhtgr Journal of Sciences, Vol. 29, No. 01 (2014)
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Figure 3. aS-Plots for the indicated metal oxides (Al,O3, Fe>O3 and SnO,)

On using equation (4), the surface area can be determined, and the resulting areas are
designated Ss and cited in table 1. The calculated values of Ss are 191, 59.5 and 10.8
m?’g! for AL,Os, Fe;O3 and SnO», respectively, and by the comparison of these data
with the data resulting from BET calculation Sggr, it is clear that there is an
agreement between the two sets of values. This again indicates the appropriateness of
the standard o curves used for constructing the as -plots. The mesoporous character
of the catalysts is strongly sustained by the observed upward deviations of these ois-
plots as observed from Fig. 3. Hence, according to t- and as-plots the porosity of
theses catalysts under investigation lie in the mesoporous range. Some sort of
restriction to the narrow range is to be empathized (Khalaf, 2005).

Sy = 289V, /0, e, (4)

(:(11_/'“ ISLY/Eev/] — sl [l ,,' 1 = ,,,‘/,.,, .4
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Figure 4. Pore size distribution for the indicated metal oxides (Al,Os, Fe2O3 and SnO,)

Pore Size Distribution:

The distribution of pore volume with respect to pore size is called a pore size
distribution (PSD). Pore size distribution can be obtained by plotting AVp / Ar,
against 1, where AVp is the change in pore volume and Arp is the change in pore

radius. This plot will give the relative abundance of the pores of various radii in the
solid.

The pore size distribution (PSD) curves of the tested samples are shown in Fig. 4.
From these curves it is cleared that the PSD lies between 5- 100 A. Four main peaks
at ~12, ~15, 32 and 70 A are observed. This means that the porosity of AlL,Os is
mixed between mesopores and micropores in agreement with the findings of the t-
and as-methods.

For Fe;O;, the PSD curve shows four peaks at 17, 40, 50 and 100 A (broad)
indicating the presence of little micro and more mesopores. This is supported by t-
and as-plots. Also, the PSD for SnO, shows peak at < 28 A, which means that the
porosity of SnO, is micropores in addition to little amount mesopores.

Conclusions

Nitrogen sorption isotherms at 77 K of y-Al,O3, Fe;O3 and SnO, metal oxides are
related to Type IV revealing a porous surface character and the hysteresis loops
belong to H3-type indicating that the pores are mostly slit-shaped. The surface area of
7-ALO; is 187 m?g"! and higher than other oxides, this is attributed to the small
particle size (33 nm). In addition, the higher Cger value of alumina sample (128)
revealing higher interaction between the catalyst and the adsorbate in comparison with
other oxides (Fe2O; and SnO;). The investigation of porosity by t-plots and os-
methods show that all metal oxides have upward deviations indicating the presence of
mesopores, which is supported by pore size distribution curves.
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Abstract
The antenna of the female bee louse Braula coeca consists of a scape, a pedicel and a

Funicle (enlarged basal flagella subsegment). The scape is not visible and does not
carry any type of sensilla. The pedicel is approximately triangular in cross section and
it carries a group of long grooved articulated bristles. The Funicle is cover with
microtrichia; it contains three types of sensilla: long sharp-tipped sensilla, basiconica
sensilla and ribbed peg sensilla. There is only one olfactory pit on the basal side of
the Funicle and it contains 3 — 4 ribbed peg sensilla. The arista long, cylindrical,
fringed and on the first quarter of the basal part, there are very small six cone-shaped
sensilla on the dorsal surface. The suggested function of each sensilla was based on
comparison with results of other investigation on similar sensilla.

Keywords: Bee louse, Fly, Antenna, Sensilla, Scanning electron microscopy

Introduction

Bee louse Braula coeca Nitzsch 1818 is a tinny parasitic wingless fly found in
colonies of the honeybee Apis mellifera L. where it lives on the bodies of the bees and
literally steals its food out of the mouth of its host. This fly is blind, reddish- brown in
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color having a length of about 1.5 mm and width of about 0.75 mm (Burgett, 1971).
Currentlyse is wide spread, being found in every continent and it exoparasitic on all
races of Apis mellifera species (Smith and Caron, 1984; Zaitoun and Alghzawi, 2008).

Antenna of many insects including flies have been extensively recorded as bearing
different types of sensilla receptors ( Merivee, et al., 2002). These sensilla made the
insects to be able to perform recognize host and different odors and other substances
like pheromones and kairommnes (Davis and Bowen. 1994; Dougherty, et al., 1999;
Rebora et al., 2012 and Suwannapong et al., 2012).

As this fly is a blind insect, so the antenna and its sense organs should play an
important role in its different life activities, where it lives inside dark hives, so the
aim of this paper was conducted to describe the general structure of the antenna of
female bee louse and its different types of sensilla.

Materials and methods

Specimens of bee louse were collected from beehives in a farm at AL-Bieda city
(Libya) where flies had killed with ethyl acetate and transported to the laboratory,
where they had processed within 24 h. The separation of the female flies had done
according to Orosi-Pal (1966) by noting the 5 abdominal sternites of the female and 4
abdominal sternites of the male. In addition, the cerci of the female and the
hypopygium of the male appear distinctly different in the two sexes.

For examination of the external surface by scanning electron microscope (SEM),
antennae had excised from the head under a stereo microscope and after critical point
drying with carbon dioxide in a Balzer CPD 030, the specimens had mounted on
aluminum stubs with two-sided adhesive tape in different orientation, and coated with
gold in Edwards's coater S 130 B. Observation had made using a JEOL JSM S200
scanning electron microscope at 10 _ 15 KV.

Results and discussion

The antenna of female Bee louse, Braula coeca consists of a scape, pedical and funicle
and an arista. (Fig. 1) and both antenna are situated in deep fosse on each side of head.

We have identified six types of sansilla, on the antenna of B. coeca. The number of
the sensilla found in the antenna seems to be different among Diptera flies. While
Sukontason et al. (2004), found only five types of sensilla in the antenna in six
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species of flies in three fly families calliphoridae, sarcophagidae and muscidae.
Fernandes et al. (2004) found thirteen subtypes of sensilla in the antenna of
screwworm fly. However, it could be stated that the B. coeca does not have every
type of sansilla homologous to those discovered in other Diptera. This may results
from being a blind and ectoparasitic fly on the honeybees and its existence inside
hives. Also it may depends on the other sense organs, that it may located in the other
parts of the body, like mouth parts and legs as drosophila flies (Ayer and Carlson,
1992 ; Thorne et al., 2004) and house fly (Griff and Kane, 2010). Glendinning et al.
(2006) and Marella et al., (2006 ) stated that the insects could distinguish tastes of
different modalities such as bitter, and sweet by the labial palps.

Figure 1. Antenna of Braula coeca: a, arista ; f, funicle ; p, pedicel and s, scape. Scale = 50 um.

Scape: It is not visible in normal resting position, and does not carry any type of
sansilla. This is similar in Stomoxys calcitrans (Lewis, 1971) but there are other fly
species which have scape sansilla as onion fly (Honda et al., 1983), cabbage root fly
(Ross and Anderson, 1987) and golden rod gall fly (Vasey and Ritter, 1987). All
these species have a scape with socketed bristles, which also appear in the pedicel,
but Sukontason et al. (2004) found only trichoid sensilla on the scape of the antenna
of six species in three families of fly. In B. coeca this type of sansilla, appears only on
the pedicle while the scape, is hidden in the antennal fosse.
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Pedicel: It is approximately triangular in cross section. It is about 90-um long and
69.5 um in diameter. The sensory structures in the pedicle are restricted to a group of
articulated grooved bristles. It is a long articulated bristle arising from a socket and
presenting thick walls with longitudinal grooves (Fig. 2).

Figure 2. Articulated grooved bristle (b) on the pedicel. Scale = 10pm.

The peculiar feature of these sensilla is different in length and size, where the longest
bristle is located on the apex of the pedicle, extends parallel to the arista with length
about 113 pum (Fig 3). These types of sansilla are common throughout the Diptera
(Ross and Anderson, 1987) and indicate their function to be mechanotactile. Bee
louse probably depends more on this type of sansilla and its tactile sense because of
its blindness. The pedicel also does not have the setiferous plaques, which are found
on the pledicel in several other Dipteran species (Greenberg and Ash, 1972) and in
cabbage root fly (Ross and Anderson, 1987), which do not think to have an olfactory
function. The pedicel has dense microtrichia (non-sensory hair-like projections)
which are minutes, Abouzied (2008) reported similar finding in tachinid fly.

Funicle: It is approximately ovoid, and it is the largest segment in the antenna. It is
about 79.7 to 127.5 pm in diameter. The funicle is also, covered with large numbers
of microtrichia interspersed with three distinct types of sansilla and the arista.

Long sharp —tipped sensillum: this type of sansilla, is the largest and most
conspicuous among the other funicular sensilla. These sensilla may be with a
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characteristic length, of about 16 um and the basal diameter is about 2.3 um. These
sensilla are spear like in shape and taper gradually towards the apex, ending in a
sharp tip. The base is surrounded by a cuticular rim (Fig. 4). This type of sansilla, is
distributed mainly over the outside edge of the funicle.
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Figure 4. Long sharp-tipped sensilla (s). Scale =5 um.

This type of sansilla is the most analogous to trichoidea sensilla in terms of the length
and it is the most conspicuous among the funicular sensilla. This also occurs in
cabbage root fly (Ross and Anderson, 1987), blow fly (Sukontason et al., 2004) and
onion fly (Honda et. al., 1983). In addition, it has approximately the same length and
diameter, but if the other characteristics, which usually frequent with trichoidea are
considered, such as its hair like structure (Richards and Davies, 1977) the differences
are evident. It is not articulated, arises from a completely clear area of cuticle (Desser
and Hong, 1992) and it has distal curvature along the longitudinal axis (Ross and
Anderson, 1987; Been et al., 1988). Therefore, it seems undesirable to refer to it as "
trichoidea", in spite of the other characteristics, which were mentioned earlier, Its
function may be additionally protective.

Basiconica sensilla: this type has the same appearance of other basiconica sensilla,
and measures about 8.4 pum in length and the basal diameter is about 1.9 pm. These
sensilla appear to be without any wall pores and each is a shallow circular depression
(Fig. 5). They are distributed over most of the funicular surface and are more
abundant than the other sensilla on the funicle.

Figure 5. Basiconica sensilla (b). Scale =5 um.
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Basiconica sansilla are the most common on the Dipteran antennae, they are found in
sand fly (Chu-Wang et al., 1975), golden rod gall fly (Vasey and Ritter, 1987), black fly
(Sutcliffe et al., 1990), tachinid fly (Abouzied, 2008) and in other six species in the
three fly families (Sukontason et al., 2004). In addition it is also, found in antenna of
honeybee (Suwannapong et al., 2012). In B. coeca, basiconica sensilla appear to be
similar to the basiconica sensilla described in other species of Diptera since they have
the same shape, and approximately the same length and diameter; on the other hand, on
the antennae of B. coeca there is only one type of basiconica sensillum, but some other
species have more. Honda et al. (1983), Ross and Anderson, (1987) and Vasey and
Ritter (1987), found two subtypes while Been et al. (1988) found seven subtypes of
sensilla. The most important difference in B. coeca sensilla is wall pores, which cannot
be detected.

Generally, bassiconica sensilla have an olfactory function and these are associated
with wall pores in most Dipteran antennae. There are many studies in different orders
of insects showing that, all sensilla with multiporous walls have an olfactory function.
Altner (1977) and Shanbhag et al. (1999) stated that, basiconica sensilla differ by the
size and density of odor pores, and may or may not have pores. Therefore, in this case
and according to his suggestion, these basiconica sensilla in the bee louse will be
designated (no pore) sensilla type, where the function may be mechanosensitive or
hygro or thermo sensitive.

Ribbed peg sensilla: these sensilla are easily recognizable owing to their peculiar
shape, shortness and the relatively wide diameter. Each measures about 4.7 in length
and the basal diameter is about 1.7 pm. It has an obvious arrow-shaped head and
broad base, which arise from the center of a circular plate. The cuticle has sparse big
grooves, which appear at high magnification as huge longitudinal ribs extended along
the shaft (Fig. 6).
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Figure 6. Ribbed peg sensilla (p). Scale = 1 um.
This type of sensilla is less numerous than the other types and is not evenly
distributed over the funicle. It is more abundant on the proximal region where it is
situated in a small cavity.

This type of sensillum, has not been described on the antennae of other Diptera.
Similar sensilla were found in previous studies on B. coeca. Some grooved sensilla
do occur on other Dipteran antennae. The lack of reporting of this type may result
from its low abundance (Honda et al., 1983, Ross and Anderson, 1987, Been et al.,
1988; Sutcliffe et al., 1990). This type of sensillum is the only one found in the
olfactory pit of B. coeca and this may indicate its function to be olfactory although
this cannot be assumed.

Olfactory pit: this pit has an irregular circular opening and contains 3-4 ribbed peg
sensilla located facing each other on the inner wall of the pit and sometimes 1-3 of
the same type of sensilla are positioned outside and close to the pit orifice (Fig. 7).
There is only one olfactory pit located antipodal to the arista at the basal side of the
funicle. In addition, this is the smallest number found in the family of muscidae
(Been et al., 1988). Great differences were found among many species varying from
one olfactory pit to over 260, Honda et al. (1983) hypothesized that antennae in fly
species, which rely largely on odor to locate food, contain numerous olfactory pits.
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Figure 7. Olfactory pit. Scale =5 um.

The olfactory pit of B. coeca is different from the pits in many other Diptera in that it
has only one type of sensillum, and has on microtrichia. This contrasts with many
other species as stated by Ross and Anderson (1987) who reported that these pits
found on the Cabbage root fly could be a way of increasing the receptive surface of
the antennae and concentrating the stimuli in the locality of the sensilla. Some of the
pit sensilla may be olfactory receptors, as has been alluded to for Hylemya antique
(Honda et al., 1983).

Arista: The arista is long, cylindrical, fringed, and articulated at a regular circular
opening on the dorsum of the funicle (Fig. 2). The length of the arista is about 126
um and the basal diameter is about 14 um. The arista is sparsely, covered with long
thick non-articulated branches along the shaft except on the first quarter of the basal
part where there are six cone-shaped sensilla on the dorsal surface, which are very
small and length of about 2.4 pm (Fig. 8).

Figure 7. Small cone-shaped sensilla (S) on the arista. Scale =5 pm.
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These sansilla, look like chemoreceptors. A small sensillum present on the arista of
the golden rod gall fly and human botfly structurally resembles it., and could be
capable of detecting the pheromones (Vasey and Ritter, 1987) (Fernandes et al.,
2002). On the other hand, many other flies are without any sensilla on the arista as
screwworm fly (Fernandes et al., 2004) and many other fly species (Lewis, 1971;
Honda et al., 1983; Ross and Anderson, 1987; and Been et al., 1988).

Further studies with transmission electron microscopy and electrophysiological
techniques, are needed to better understand the physiological function of these
external structures.

References

Abouzied, E. (2008). Ultrastructure of the sensory organs of male Exorista sp. (Diptera
:Tachinidae) collected from AL- Baha, KSA. Bull. Ent. Soc. Egypt, 85: 13-28.

Altner, H. (1977). Insect sensillum specificity and structure an approach to a new
typology. Olfa. And Tas., 5: 2-303.

Ayer, R. and J. Carlson. (1992). Olfactory physiology in the Drosophila antenna and
maxillary palp. J. Neurobiol., 23: 965-982.

Been, T. H., C. H. Schomaker, G. Thomas. (1988). Olfactory sensilla on the antenna
and maxillary palp of the sheep head fly, Hydrotaea irritans (Fallen) (Diptera:
Muscidae). Int. J. Insect Morphol. Embryol. 17: 121-133.

Burgett, M. (1971). The bee louse—recent observations. Glean. Bee cult., 99: 57-69.

Chu—Wang, I-W, R. C. Axtell and D. Kline. (1975). Antennal and palpal sensilla of
the sand fly Culicoides furens (poey) (Diptera :Ceratopognidae) Int. J. Insect
Morohol. Embryol. 4: 131-149.

Davis, E. and M. Bowen (1994). Sensory physiological basis for attraction in
mosquitoes. J. Am. Mosq. Contr. Assoc., 10: 316-325.

Desser, S. and H. Hong (1992). Antennal and palpal sensilla of Forcipomyia
(lasiohelea Kieffer.) fairfaxensis Wirth, 1951 (Diptera: Ceratopogonidae) from
Algonquin park. Ontario. Can. J. Zoolog., 70: 385-390.

(2014) ¥ 232l] ¢y pkell 5 wlil] alsall oo slel] jlisell dlne



Scanning electron microscopic study of antennal of the female Bee louse fly Braula coeca
Nitzsch (Diptera: Braulidae). 27

Dougherty, M., P. Guerin, R. Ward and J. Hamilton. (1999). Behavioral and
electrophysiological responses of the sand fly Lutzomyia longipalpis ( Diptera :
Psychodidae ) when exposed to canid host odour kairomones. Physiol. Entomol., 24:
251-262.

Fernandes. F, P. Linardi and H. Garcia. (2002). Morphology of the antenna of
Dermatobia hominis (Diptera : Cuterebridae) based on scanning electron microscopy.
J. Med. Entomol., 39: 36-43.

Fernandes, F., P. Pimenta and P. Linardi. (2004). Antennal sensilla of the new world
screwworm fly Cochliomyia hominivorax (Diptera :Calliphoridae). J. Med. Entomol.,
14: 545-551.

Glendinning, J., A. Davis and M. Rai. (2006). Temporal coding mediates
discrimination of bitter taste stimuli by an insect. J. Neurosci., 26: 8900—8908.

Greenberg, B. and N. Ash. (1972). Setiferous plaques on antennal pedicels of
moscoid Diptera : appearance in various species and test of function. Ann. Entomol.
Soc. Am. 65: 1340—1346.

Griff, E. and T. Kane. (2010). A house fly sensory motor integtation laboratory. Adv.
Physiol. Educ., 34: 106-110.

Honda, 1., Y. Ishikawa and Y. Matsumoto. (1983). Morphological studies on the
antennal sensilla of the Onion fly , Hylema antique (Diptera : Anthomyiidae). Appl.
Entomol Zool., 18: 170-181.

Lewis, C. (1971). Superficial sense organs of the antennae of the fly Stomoxys
calcitrans. J. Insect Physiol., 17: 449—61.

Marella, S., W. Fischler, P. Kong, S. Asgarian, E. Rueckert and K. Scott. (2006).
Imaging taste responses in the fly brain reveals a functional map of taste category and
behavior. Neuron, 49: 285-295.

Merivee, E., A. Ploomi, M. Rahi, J. Bresciani, H. Ravn, A. Luik and V. Sammelselg.

Al Mukhtar Journal of Sciences, Vol. 29, No. 01 (2014)



28 Agleyo, A.

(2002). Antennal sensilla of the ground beetle Bembidion properans ( Coleoptera :
Carabidae ) Micron, 33: 429-440.

Orosi-Pal, Z. (1966). A new bee louse, Braula coeca angulata. J. Apicult. Res., 5:
27-32.

Rebora, M., G. Salemo, S. Piersanti, A. Delloto and E.Gaino. (2012). Olfaction in
dragon flies : electrophysiological evidence. J. Insect Physiol., 58: 270-277.

Richards, O. and R. Davies. (1977). General text book of entomology. 10" ed.
Chapman and Hall. New York. pp. 418.

Ross, K. and M. Anderson (1987). Morohology of the antennal sensilla of the root fly
Delia radicum L. (Diptera : Anthomyiidae). Int. J. Insect Morphol. Embryol., 16:
331-342.

Shanbhag. S, B. Mueller and R. Steinbrechr. (1999). Atlas of olfactory organs of
Drosophila melanogaster. Types, external organization, innervations and distribution
of olfactory sensilla. Int. Insect Morphol. Embryol., 28: 377-397.

Smith, I. and D. Caron. (1984). Distribution of the bee louse Braula coeca Nitzsch in
honeybee colonies and its preferences among workers, queens and drones. J. Apicult.
Res., 23: 171-176.

Sukontason, K., K. Sukontason, S. Piangjai, N. Boonchu, T. Chaiwong, R. Ngern-
klun, D. Sripakdee, R. Vogtsbrger and J. Olson. (2004). Antennal sensilla of some
forensically important flies in families Calliphoridae, Sarcophagidae and Muscidae.
MICRON, 35: 671-679.

Sutcliffe, J., E. Kokko and J. Shipp. (1990). Transmission electron microscopic study
of antennal sensilla of the female black fly . Simulium arcticum (Diptera : Simulidae).
Can. J. Zoolog., 68: 1443—1453.

Suwannapong G., J. Noiphrom and M. Benbow. (2012). Ultramorphology of antennal
sensilla in Thai single open nest honeybees (Hymenoptera: Apidae). The Journal of
Tropical Asian Entomology, 01: 1-12

(2014) ¥ 232l] ¢y pkell 5 wlil] alsall oo slel] jlisell dlne



Scanning electron microscopic study of antennal of the female Bee louse fly Braula coeca
Nitzsch (Diptera: Braulidae). 29

Thorne, N., C. Chromey, S. Bray and H. Amrein. (2004). Taste perception and coding
in Drosophila. Curr. Biol., 14: 1065-1079.

Vasey, C. and E. Ritter. (1987). Antennal sensilla and setal patterns of the Goldenrod
gall fly Eurosta solidaginis ( Fitch ) ( Diptera : Tephritidae ). J. New York Entomol.
Soc., 95: 452-455.

Zaitoun, S. and A. Alghzawai. (2008). Daily number of bee louse (Braula coeca) in

honey bee (Apis mellifera , carnica and syriaca ) colonies. Insect Science, 15: 563—
567.

Scanning electron microscopic study of antennal of the female Bee louse
fly Braula coeca Nitzsch (Diptera: Braulidae)

slel o ety

gaalall

e o) S9SN seadll daulsy Braula coeca Jail Jad il Hladind 0 e i Al duhall sda Ciainay)
Lo g yaill 5 3iadl lie mladl o el Cum Fosedl) 5 Gl 5 deal) Alie b Jie B e o< O
48 Gl Alie L) ) elime) glsil (ge g5 gl daad ¥ g LS Sletill) (8 B Jad (58 JoaY) dlie Ll
LelSs 5 Jand) ) gd #gpail) Alie Lo apla) @l abighll el (e degane o ggind 5 Loy (<A Fiks
Sy g osbll Ase Aigh Chand 9 Lanad iy Chand & eal) sliae) e pletl B Jaad 5 Ly gyl
Jan3 5 Alsland Aligh 338 A (V) ) By g padll Alie Jeat LS sy o Chgad cila ) dalias B
by lgnlae e oly cud sd eall sline) Citllay aaaidyiis Ll Chued T e gl gall e
gl dgliall ead) eloacy Al @il

Al Mukhtar Journal of Sciences, Vol. 29, No. 01 (2014)



Al Mukhtar Journal of Sciences

Vol (29), No. (01), Year (2014) 30-39

Omar Al Mukhtar University, Al Bayda, Libya.
National Library No.: 280/2013/ Benghazi

Synthesis of Pyrazolopyrazol Derivative via Reactions of
Donor Compounds with 4-(2-Hydroxybenzylidene)-3-
methyl-1H-pyrazol-5(4H)-one

Ashraf H. Abou-Zied'” and Salema A. A. EI-Mansory'

!Chemistry Department, Faculty of science, Omar Al-Mukhtar University, Al-Beida, Libya
*Email: Ashrafhz@yahoo.com

DOI: https://doi.org/10.54172/mjsc.v29i1.267

Abstract

4-(2-hydroxybenzylidene)-3-methyl-1H-pyrazol-5(4H)-one 3 reacted with hydrazine,
phenylhydrazine, semicarbazide, thiosemicarbazide, acylthiosemicarbazide and
acetylthiosemicarbazide as donor compounds in ethanol in presence of acetic acid or
sulphuric acid by reflux to form pyrazolopyrazole derivative s 4 to 9, Respectively.
These products which have been characterized by FT-IR, 'H-NMR, *C-NMR, mass
spectra and elemental analysis have been produced in good yields.

Keywords: Pyrazole, acythiosemicarbazide, thiosemicarbazide, Pyrazolopyrazol

Introduction

Heterocyclic compound and their derivatives have attracted the attention of chemists,
because of broad spectrum biological and pharmacological activities associated with
this class of compounds, especially those that have nitrogen, sulphur, and oxygen or
the three heteroatoms (Hassan et al., 2004, 2005, and 2012).

The pyrazole ring is a prominent structural motif found in numerous pharmaceutically
active compounds (Baraldi et al. 2002). Pyrazole and pyrazolone ring systems
represent an important class of compounds (Khodairy, 2007), not only for their
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theoretical interest but also for anti-inflammatory, postmenopausal and osteoporosis
antagonists.

Due to the ease preparation and important biological activity (Rao et al., 2012),
Pyrazole framework plays an essential role in biologically active compounds  (El-
Assiery et al., 2004), therefore represents an interesting template for combinatorial as
well as medicinal chemistry (Vaghasiya et al, 2008). pyrazoles demonstrate a variety
of biological activities such as antibacterial (Trivedi et al, 2008), antifungal,
antiviral, antioxidant etc. Moreover, they have played a crucial part in the
development of heterocyclic chemistry and used extensively as useful synthon in
organic synthesis (Ojha et al., 2008). Accordingly, this has prompted us to synthesis
some of the pyrazolopyrazole derivatives starting from available and inexpensive
compounds such as ethylacetoacetate, aldehyde derivative, acylthiosemicarbazide,
thiosemicarbazide, benzoylhydrazine and hydrazinehydrate (Scheme 1).

Experimental

Mp’s were determined with a Gallenkamp melting point apparatus and are
uncorrected. The IR spectra were recorded with Thermo Nicolet 380 FT-IR
spectrometers using potassium bromide pellets. '"H 300 MHz and *C NMR 75 MHz
spectra were recorded on a Bruker WM 300 instrument, 500 MHz 'H and 125 MHz
13C NMR spectra on a Bruker DRX 500 spectrometer. Chemical shifts were expressed
as & [ppm] with reference to tetramethylsilane as an internal standard, s = singlet, d =
doublet, m = multiplet. The mass spectra (70 ev, electron impact mode) were
recorded on an Shimadzu QP-2010 plus instrument. Elemental analyses were carried
out at the micro analytical center, Cairo University, Egypt.

Starting Materials

3-methyl-1H-pyrazol-5(4H)-one 1 was prepared according to Funrniss (Funrniss,
1989), 1-Acylthiosemicarbazides were prepared according to the procedures
published in literature (Hassan et al., 2007), hydrazine hydrate, thiosemicarbazide,
semicarbazone, phenylhydrazine and 2-hydroxybenzaldehyde were bought from
Merck and Aldrich.
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Reaction of S-methyl-2,4-dihydro-3H-pyrazol-3-one 1 with 2-hydroxybenz-
aldehyde 2.

A solution of 2-hydroxybenzaldehyde 2 (0.01 mol) in 30 ml of ethanol was added drop
wise with stirring at room temperature to 5-methyl-2,4-dihydro-3H-pyrazol-3-one 1
(0.01 mol) in ethanol (20 ml) and the reaction mixture was refluxed for 6 h., in
presence of acetic acid (10 ml). After cooling, the mixture was left standing at room
temperature, meanwhile a yellow crystalline product separated. The resulting solid
was filtered, washed with ethanol, dried and recrystallized from ethanol to give 4-(2-
hdroxybenzylidene)-3-methyl-1H-pyrazol-5(4H)-one 3.
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4-(2-hdroxybenzylidene)-3-methyl-1H-pyrazol-5(4H)-one 3. This compound has
mp 250-252 °C, Yellow crystals from ethanol, yield 60 %; IR (KBr, cm™): 3395 (-
OH), 3370 (-NH), 3050 (Ar-CH), 3020 (C-H, methine), 2970 (-C-H, CH3), 1690
(C=0), and 1635 (C=N) cm’'; 'H NMR (DMSO): § 2.37 (s, 3H, CH3); 6.50 (s, 1H,
methine), 6.95-8.10 (m, 4H, phenol-H), 9.46 (s, 1H, OH), 11.28 (s, H, NH); 3C
NMR: & 26.42 (CHj), 126.22 (C-4of pyrazole), 126.92, 126.91, 127.44, 128.28,
132.11, 132.34 (Ar-C), 144.32 (methine), 147.60 (C-3 of pyrazole), 173.82 (C=0);
EI-MS m/z: % 202. Anal. (%) for Ci1H1oN20,: Calcd. C, 65.34; H, 4.98; N, 13.85.
Found: C, 65.19; H, 5.13; N, 14.00.

Reaction of 3 with donor compounds
General procedures

Each of the donor compounds (hydrazinehydrate, phenylhydrazine, semicarbazide,
thiosemicarbazide, benzoylhydrazine, acetylhydrazine) (0.01 mol) was dissolved in
20 ml absolute ethanol with 10 ml of acetic acid or two drop of sulphoric acid and
added to a solution of compound 3 (0.01 mol) in 25 ml ethanol. Each mixture was
heated under reflux for certain time as follows: hydrazinehydrate 11h,
phenylhydrazine 13h, semicarbazide 10 h, thiosemicarbazide 15 h, benzoylhydrazine 16h
and acetyl-hydrazine 15h. Each mixture was cooled and left standing for 48h at room
temperature, meanwhile a pale yellow or yellow crystalline product separated. The
resulting solid material was filtered and the precipitate was washed with ethanol,
dried and recrystallized from ethanol to give compounds 4-9 respectively.

Reaction of 3 with hydrazine hydrate to give compound 4.

2-(1,3a,4,5-tetrahydro-3-methylpyrazolo[3,4-c]pyrazol-4-yl)phenol 4. This compound
has mp 273-275 °C, Pale yellow crystals from ethanol, yield 78 %; IR (KBr, cm™):
3410 (-OH), 3395, 3328 ( 2NH), 3060 (Ar-H), 2970 (-C-H, CHs), 1635 (C=N) and
1590 (C=C, Ar) cm™; '"H NMR (DMSO): § 2.37 (s, 3H, CH3), 3.11 (d, 1H, H-3a),
3.34 (d, 1H, H-4), 6.50-7.80 (m, 4H, phenol), 9.12 (s, 1H, OH), 11.18 (s, H, NH) and
11.21 (s, 1H, NH); *C NMR: § 26.42 (CH;), 32 .22 (C-4), 39.20 (C-3a), 126.92,
126.91, 127.44, 128.28, 132.11, 132.34 (aryl-C), 147.60 (C-3) and 155.50 (C-6a),;
EI-MS m/z: % 216. Anal. (%) for C;;H2N4O Calcd. C, 61.10; H, 5.59; N, 25.91.
Found: C, 60.91; H, 5.43; N, 26.00.
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Reaction of 3 with phenylhydrazine to give compound 5.

2-(1,3a,4,5-tetrahydro-3-methyl-5-phenylpyrazolo[3,4-c]pyrazol-4-yl)-phenol 5. This
compound has mp 298-300 °C, Pale yellow crystals from ethanol, yield 78 %; IR (KBr,
cm™): 3410 (-OH), 3395 (-NH), 3060 (Ar-H), 2970 (-C-H, CH3), 1590 (Ar, C=C) and
1635 (C=N) cm™; '"H NMR (DMSO): § 2.37 (s, 3H, CH3), 3.25 (d, 1H, H-3a), 3.78 (d,
1H, H-4), 6.50-7.80 (m, 4H, phenol), 6.95-8.10 (m, 5, aryl-H), 9.36 (br, 1H, OH), 11.21
(br, H, NH); BC NMR: & 26.63 (CH3), 37.22 (C-4), 39.20 (C-3a), 117.20, 129.60,
135.50, 142,80 (aryl-C), 126.92, 126.91, 127.44, 128.28, 132.11, 132.34 (phenol-C),
152.50 (C-3) and 155.50 (C-6a); EI-MS m/z: % 292. Anal. (%) for Ci7H6N4O, Calcd.
C, 69.85; H, 5.52; N, 19.17. Found: C, 69.18; H, 5.43; N, 19.30

Reaction of 3 with semicarbazide to give compound 6.

3,3a-dihydro-3-(2-hydroxyphenyl)-4-methylpyrazolo[3,4-c]pyrazole-2(6H)-carbo-
xamide 6. This compound has mp 333-335 °C, yellow crystals from ethanol, yield 78
%; IR (KBr, cm™): 3410 (-OH), 3395, 3225 (-NH,, NH), 3060 (Ar-H), 2970 (-C-H,
CH3), 1590 (Ar, C=C), 1635 (C=N) and 1660 (C=0) cm’!; 'H NMR (DMSO): § 2.37
(s, 3H, CH3), 3.28 (d, 1H, H-3a), 3.78 (d, 1H, H-4), 6.50-7.80 (m, 4H, phenol), 8.16
(s, 2H, NHy), 9.27 (s, 1H, OH) and 11.33 (s, H, NH); '*C NMR: § 26.73 (CH3), 37.22
(C-4), 39.20 (C-3a), 126.92, 126.91, 127.44, 128.28, 132.11, 132.34 (phenol-C),
152.5 (C-3), 155.50 (C-6a) and 165.33 (C=0), ; EI-MS m/z: % 259. Anal. (%) for
C12H13N;50,, Caled. C, 55.59; H, 5.05; N, 27.01. Found: C, 56.05; H, 5.23; N, 27.28.

Reaction of 3 with thiosemicarbazide to give compound 7.

3,3a-dihydro-3-(2-hydroxyphenyl)-4-methylpyrazolo[3,4-c]pyrazole-2(6H)-carbo-
thioamide 7. This compound has mp 321-323 °C, yellow crystals from ethanol, yield 80
%; IR (KBr, cm™): 3450 (-OH), 3435, 3220, (-NH,, NH), 3060 (Ar-H), 2970 (-C-H,
CH3), 1635 (C=N), 1590 (Ar, C=C) and 1360 (-C=S) cm™; '"H NMR (DMSO): § 2.37
(s, 3H, CHs), 3.28 (d, 1H, H-3a), 3.78 (d, 1H, H-4), 6.50-7.80 (m, 4H, phenol), 9.27 (s,
1H, OH), 11.33 (s, H, NH); “C NMR: & 26.73 (CHs), 37.22 (C-4), 39.20 (C-3a),
126.92, 126.91, 127.44, 128.28, 132.11, 132.34 (phenol-C), 152.5 (C-3), 155.50 (C-6a)
and 180.65 (C=S),; EI-MS m/z: % 275. Anal. (%) for Ci12H13NsOS, Calcd. C, 52.35; H,
4.77; N, 25.43, S, 11.65. Found: C, 51.90; H, 5.35; N, 27.38, S, 11,55.
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Reaction of 3 with benzoylhydrazine to give compound 8.

(3a,4-dihydro-4-(2-hydroxyphenyl)-3-methylpyrazolo[3.,4-c]pyrazol-5(1H)-yl) (phen-
yl)methanone 8. This compound has mp 362-365 °C, yellow crystals from ethanol,
yield 66 %; IR (KBr, cm™): 3435 (-OH), 3240 (NH), 3060 (Ar-H), 2970 (-C-H, CHs),
1590 (Ar-C=C), 1610 (-C=0) and 1635 (C=N) cm’’; '"H NMR (DMSO): § 2.33 (s,
3H, CHz3), 3.25 (d, 1H, H-3a), 3.88 (d, 1H, H-4), 6.50-7.80 (m, 4H, phenol), 6.95-8.10
(m, 5H, Ar-H), 9.27 (s, 1H, OH) and 11.33 (s, H, NH); 3C NMR: § 26.73 (CH3),
37.22 (C-4), 39.20 (C-3a), 117.20, 129.60, 135.50, 142,80 (aryl-C), 126.92, 126.91,
127.44, 128.28, 132.11, 132.34 (phenol-C), 152.50 (C-3), , 155.50 (C-6a) and 165.34
(C=0); EI-MS m/z: % 320. Anal. (%) for CisH¢N4O», Calcd. C, 67.47; H, 5.05; N,
17.49. Found: C, 67.57; H, 4.95; N, 17.38.

Reaction of 3 with acetylhydrazine to give compound 9.

1-(3a,4-dihydro-4-(2-hydroxyphenyl)-3-methylpyrazolo[3,4-c]pyrazol-5(1H)-yl) eth-
anone 9. This compound has mp 192-194 °C, Pale yellow crystals from ethanol, yield
66 %; IR (KBr, cm™): 3410 (-OH), 3240, (NH), 3060 (Ar-H), 2970 (-C-H, CH3),
2880 (C-H, CH3-CO), 1635 (C=N), 1630 (-C=0) and 1590 (Ar-C=C) cm’'; 'H
NMR (DMSO): & 2.33 (s, 3H, CH3), 3.10 (s, 3H, CH3-CO), 3.25 (d, 1H, H-3a), 3.88
(d, 1H, H-4), 6.50-7.80 (m, 4H, phenol), 9.27 (s, 1H, OH), 11.33 (s, H, NH); *C
NMR: & 26.73 (CHs), 35.45 (CHs-CO), 37.22 (C-4), 39.20 (C-3a), 126.92, 126.91,
127.44, 128.28, 132.11, 132.34 (phenol-C), 152.50 (C-3), 155.50 (C-6a), 165.34
(C=0); EI-MS m/z: % 258. Anal. (%) for Ci3H14N4O,, Calcd. C, 60.46; H, 5.45; N,
21.79. Found: C, 60.37; H, 5.05; N, 21.67.

Result and discussions

4-(2-Hdroxybenzylidene)-3-methyl-1H-pyrazol-5(4H)-one 3 can be formed by
reaction of 5-methyl-2,4-dihydro-3H-pyrazol-3-one 1 (0.01 mol.) with 2-
hydroxybenzaldehyde (0.01 mol.) in ethanol as a solvent in presence of acetic acid.
Structural assignment of products 3 is based on spectral data and on combustion
analysis. The elemental analysis of 3 supports the gross formula C;1H1oN>O», and the
mass spectrum gives a correct molecular ion at m/z 202 (11 %). The IR spectrum of 3
shows NH absorption bands at v= 3370, 3050 (=C-H, Ar), 2970 (-C-H, CH3), 1635 (-
C=N), 1690 (-C=0), -OH group at 3395 cm™'. The 'H-NMR spectrum reveals one
broad signals at & = 11.28 related to pyrazole-NH, broad single at 2.37 for C-H of
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CH3, a broad singlet for C-H of methine, and at 9.46 abroad signal appears due to OH
group. The *C-NMR spectrum of 3 confirms the previous 'H-NMR spectral data by
the appearance of signals at 26.42 (CHs), 147.60 (C-3), 126.22 (C-4), 144.32 (=C-H,
methine), 173.82 (C=0) and 129.91, 127.44, 128.28, 132.11, 132.34 (aryl-c).

The mixture of compound 3 with one molar equivalents of hydrazine hydrate in
ethanol as solvent at room temperature in presence of acetic acid was stirred for 3h at
room temperature. This mixture was heated under reflux for 15h, cooled to room
temperature. The mixture was left standing for 48h at room temperature, meanwhile a
pale yellow crystalline product separated. The resulting solid was filtered, washed
with ethanol, dried and recrystallized from ethanol to give 2-(1,3a,4,5-tetrahydro-3-
methylpyrazolo[3,4-c]pyrazol-4-yl)phenol 4 .

The IR spectrum of 4 shows absorption bands characteristic of NH groups at 3395,
3210, strong OH group at 3410, aryl hydrogen absorption at 3060, methyl hydrogen
absorption at 2970 in addition to C=N absorption at 1635 cm™. 'H-NMR spectrum of 4
clearly supports the presence of two different broad signals centered at & 11.21 and
11.18 ppm due to the two pyrazol-NH. There is abroad signal at 9.12 ppm due to
presence of OH. In the 3C-NMR spectrum the methyl groups of pyrazole and C-3
resonate at & = 2.37 and 147.60 ppm, respectively. Further peaks at 32.22 ppm (C-4), at
39.20 (C-3a) and 155.50 ppm (C-6a), besides the aromatic carbons support the assigned
structure. Elemental analysis of 4 suggests a gross formula C;1H;;N4O. This is also
confirmed by the mass spectrum which exhibited the molecular ion at m/z 216 (19 %).

The IR spectrum of 4 shows absorption bands characteristic of NH groups at 3395,
3210, strong OH group at 3410, aryl hydrogen absorption at 3060, methyl hydrogen
absorption at 2970 in addition to C=N absorption at 1635 cm™’. 'H-NMR spectrum of
4 clearly supports the presence of two different broad signals centered at 6 11.21 and
11.18 ppm due to the two pyrazol-NH. There is abroad signal at 9.12 ppm due to
presence of OH. In the *C-NMR spectrum the methyl groups of pyrazole and C-3
resonate at 6 = 2.37 and 147.60 ppm, respectively. Further peaks at 32.22 ppm (C-4),
at 39.20 (C-3a) and 155.50 ppm (C-6a), besides the aromatic carbons support the
assigned structure. Elemental analysis of 4 suggests a gross formula C;1H12N4O. This
is also confirmed by the mass spectrum which exhibited the molecular ion at m/z 216
(19 %).

Compound 5 shows a characteristic pale yellow color. The gross formula of 5 was
confirmed by the mass spectrum, which exhibited the molecular ion at m/z 292 (9 %).
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The IR spectrum shows absorption at 3395 (NH), 3410 (OH), and 1635(C=N) cm™.
The '"H-NMR spectrum of 5 displays one broad signals at 11.21 ppm for pyrazole-
NH, in addition to the aromatic protons. In *C-NMR spectrum C-3, C-3a, C-4 and C-
6a resonate at & = 151.50, 39.20, 37.22 and 155.50 ppm, respectively; further peaks
are at 0 = 26.63 (CH3) and aromatic carbon.

Structural assignment of product 6 is based on spectral data and on combustion
analysis. The elemental analysis of 6 supports the gross formula C;,H;3N50,, and
the mass spectrum gives a correct molecular ion at m/z 259 (11 %). The IR spectrum
of 6 shows NH, and NH absorption bands at v = 3395 and 3320, carbonyl group at
1660 cm™. The '"H-NMR spectrum reveals two broad signals with the ratio 2:1 at § =
8.16, 11.33 related to NH,, pyrazole-NH, respectively. The '*C-NMR spectrum of 6
confirms 'H-NMR spectral data by the appearance of signals at 26.73 (CHj), 152.50
(C-3),37.22 (C-4), 39.20 (C-3a), 151.50 (C-6a), and 165.33 (CO).

The IR spectra of 7 in KBr disc shows absorption characterized NH,, NH groups at
3435, 3220, and OH group at 3410 cm™'. The '"H-NMR spectrum of 7clearly shows
the presence of aryl protons and pyrazol-NH and NH,. The C-NMR of 7 shows
signals at 26.73, 152.50, 37.22, 39.20 and 155.50 due to CH3, -C-3, C-4, C-3a and
C-6a, respectively and at 180.65 for (C=S), in addition to the aryl carbons. The
molecular formulae of compound 7 is supported by elemental analysis and mass
spectra which give the expected molecular ion peaks. Structural assignment of
products 8, 9 is based on spectral data and on combustion analysis (Experimental
section).

Conclusion

The reactions and the heterocyclic products here provide insight into the reactions
between the electron donating (hydrazine, phenyl hydrazine, semicarbazide,
thiosemicarbazide, acylthiosemicarbazide and acetylthiosemicarbazide) and 4-(2-
hydroxybenzylidene)-3-methyl-1H-pyrazol-5(4H)-one 3 to form pyrazolopyrazole
derivatives expected biological activity. Thus, electron donor may act as a mediator
and as a building block in heterocyclization of 4-(2-hydroxybenzylidene)-3-methyl-
1H-pyrazol-5(4H)-one 3. The results reported here supplement the rich chemistry of
donor compound and 3.
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Abstract

Tobacco smoking use is widely spread throughout the world. Tobacco smoking has
been claimed to cause a wide variety of health problems such as atherosclerosis,
mutagenesis of exposed cells and cancer. The effects of smoking on human health are
serious and in many cases, deadly. The present study was done to investigate the
effect of cigarette smoking on some hematological parameters in male smokers. The
study is carried out on thirty Libyan male smokers, who smoked at least 10 cigarettes
per day for at leastl5 years. Their age ranged between 30-60 years. Control (non-
smokers) group was collected with the same range of age for statistical comparison.
The results of the study revealed a significant increase of hematological parameters
(Hb: Hemoglobin; PCV: Packed cells volume; RBC: Red blood cell and WBC: White
blood cell) in smoker group when compared with the control. No significant difference
of the platelet count was recorded in smoker group when compared with control.
Furthermore the level of malondialdehyde (MDA), which is an indicator of lipid
peroxidation and oxidative stress significantly increased in cigarette smokers group
when compared with control group. To conclude, cigarette smoking leads to oxidative
stress by free radical generation (Reactive oxygen species-ROS) by the mechanism of
lipid peroxidation. Smoking exerts negative influence on the hematological parameters
and these are the contributing factors that lead to cardiovascular and atherosclerosis that
usually occur in cigarette smokers and cause of death.
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Introduction

Although tobacco has dangerous effect on human health, it still highly consumed
throughout the world (Benowitz et al., 1988). Smoking is one of the most common
addictions of modern times. It has been implicated as an etiological agent for various
chronic diseases, including a variety of infection, cancers, heart diseases and
respiratory illnesses (Mehta et al., 2008; Zhong et al., 2008). Cigarette smoke (CS)
contains over 4000 compounds, including at least 200 toxicant, 80 known or
suspected carcinogens, large quantities of oxidants and free radicals that induce
oxidative stress (Abel et al., 2005; Carel and Eviatar, 1985; De Heens et al., 2008).
Moreover, cigarette smoking generates many toxic and carcinogenic compounds
harmful to the health, such as nicotine, nitrogen oxides, carbon monoxide, hydrogen
cyanide and free radicals (Hoffmann et al., 2001).

Smoking has both acute and chronic effect on hematological parameters (Gitte,
2011). He found the mean plasma platelet count of smokers increased significantly
compared with the non-smokers. During past decade, it was suggested that cigarette
smoking affect the blood characteristics as well that leads to death (Asif et al., 2013;
Aula and Qadir, 2013; Soldin et al., 2011). In number of studies, it has been found
relationship between smoking and white and red blood cell counts (Asif et al., 2013;
Mukherjee and Chatterjee, 2013; Wannamethee et al., 2005; Tiel et al., 2002;
Friedman et al., 1996; Yarnell et al., 1991). Although in some studies suggested that
increase in hemoglobin level in blood of smokers could be a compensatory
mechanism (Asif et al., 2013; Dass et al., 2013; Mukherjee and Chatterjee, 2013).
However, some were of view that smoking does not increase in hemoglobin level in
all smokers and this relates to tolerance potential of individual to different kind of
diseases (Asif et al., 2013; Tarazi et al., 2008). This study aimed at determining the
effects of cigarette smoking on several hematological parameters in male population
of Al-Bayda city in Libya.

Material and methods

Design of the study

This study was conducted among thirteen Libyan male voluntary cigarette smokers
(test) and thirteen male non-smokers (control). Their age varied between 30-60 years.
Two groups (smokers and non-smoker's) were collected with the same range of age
for statistical comparison. The subjects are including smokers (n = 30) and non-
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smokers as control group (n = 30). The smoker's were regularly consuming minimum
of 10 cigarettes per day for at least 15 years. The smoker's were collected in El-Bieda
city during the period (November - December 2013). The enrolled subjects did not
have any serious health problem; no history of drug usage and none had donated or
received blood in last 6 months. The clinical data, medical history and other relevant
information were collected from subjects by personal interview.

Blood sampling

5 ml of whole blood samples were drawn by venipuncture from each member and
placed in a heparinized tube and centrifuged at 3000 rpm for 15 minute. Then
complete blood counts (CBC) were estimated within 1-2 hours of blood sampling on
Selectra E fully automatic hematological analyzer from Hungary was calibrated by
standardized commercially available calibrated kit. CBC counts (WBC, RBC, Hb,
PLT and PCT) were measured in this study.

Determination of plasma malondialdehyde (MDA)

The assessment of the lipid peroxidation process is achieved via determining the end
product MDA. The level of plasma MDA was determined spectrophotometrically
with a thiobarbituric acid (TBA) solution. In brief, to 150 pl plasma sample the
following were added: 1ml (17.5%) trichloroacetic acid (TCA) and Iml of 0.66%
TBA, mixed well by vortex, incubated in boiling water for 15 minutes, and then
allowed to cool. One ml of 70% TCA was added and the mixture allowed to stand at
room temperature for 20 minutes, centrifuged at 2000rpm for 15 minutes, the
supernatant was taken out for spectrophotometer assay at 532nm (Figure 1) (Muslih
et al., 2002).

The concentration of MDA calculated as follow:

Absorbance at 532 nm p
MDA (umol/l) = T %E xD x 10
0

L: light path (1cm).
E,: Extinction coefficient 1.56x10° M. cm!
D: Dilution factor.
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Figure 1. Thiobarbituric acid reaction (Gerard-Monnier et al., 1997).

Statistical analysis

Mean and standard deviation (SD) were calculated for all the hematologic and
biochemical parameters. Unpaired t test were applied to test the significance of
variance (p<0.05) of the parameters under study between control and smoker group.

Results and Discussion

Table (1) demonstrates general characteristics of Libyan male smokers and non-
smokers groups. The mean age of male smokers and non-smokers were 49.11 £ 10.53
and 47.97 £ 9.83 years, respectively. The non-smoker subject was having mean
weight of 73.13 £+ 13.16 and smokers were having 71.82 + 11.20 kg.

Table 1. General characteristics of smoker and non-smoker group

Characteristics Control (Non-smoker) (n=30) Smokers (n=30)
Age (years) 4797 +£9.83 49.11 +£10.53
Weight (kg) 73.13+13.16 71.82+11.20

Data are expressed as mean = SD; (n) the number of subjects.

Table (2) presents the level of MDA in smokers group significantly increased with
mean value (3.856 pmol/l + 0.213) when compared with its control group (2.637
umol/l & 0.253). This result is similar to Aula and Qadir (2013), Durak et al. (2002)
and Schmid et al. (1996) published reports. CS is known to contain a large number of
oxidants; it has been hypothesized that many of the adverse effects of smoking may
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result from oxidative damage to critical biologic substances (Skurnik and Shoenfeld,
1998). Two major phases were identified in CS: a tar phase and a gas phase; both
phases are rich in oxygen-centered, carbon-centered and nitrogen-centered free
radicals as well as non-radical oxidants. From the analysis of each phase, it was
estimated that a single cigarette puff contains approximately 1014 free radicals in the
tar phase, and 1015 radicals in the gas phase. These include various compounds,
which are capable of causing an increase in the generation of various ROS like
superoxide (O,") hydrogen peroxide (H»0,), hydroxyl (OH") and peroxyl (ROO")
radicals. These ROS, in turn, are capable of initiating and promoting oxidative
damage in the form of lipid peroxidation (Pasupathi et al., 2009). Durak et al. (2002)
suggested that smoking creates a significant oxidant load in the erythrocytes. As a
result, toxic free radicals and other oxidant substances in CS damages unsaturated
fatty acids and some other oxidation- sensitive structures in the erythrocytes leading
to increase MDA level.

In a recent study, increased MDA levels have been reported in blood samples from
chronic smokers compared to non- smokers (Aula and Qadir, 2013). In some other
studies it has been established that smokers need more antioxidant vitamins,
suggesting that antioxidant supplementation is vital for smokers and scavenging
potentially harmful free radicals produced by CS (Brown et al., 1994; Diplock,
1987).

Table 2. Comparison effect of malondialdehyde (MDA) in smokers and non-smokers
group

Parameters Control (Non-smokers) (n=30)  Smokers (n=30) P value

MDA (pmol/l) 2.637+0.253 3.856"+0.213 0.000

Data are expressed as mean + SD; (n) the number of subjects.“represents significant at P<0.05.

Table (3) shows the changes in hematological parameters of smokers and non-
smokers: WBC, RBC, Hb and PCT were significantly high; PLT did not show any
significant difference. Smokers had significantly higher level of WBC count than
non-smokers control group (11.74 x10°1"" + 0.65 vs. 6.95 x10°I'" + 0.65). Some of the
adverse effects of smoking include: initiation of endothelial injury (Pittilo, 2000).
Detecting endothelial damage may be the most useful step in the early diagnosis of
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atherosclerosis. Although the endothelium releases many molecules into the
circulation and arterial wall, not all of them are specific to the endothelium and are
therefore of limited research or diagnostic potential (Blann and Lip, 1998). WBC
count is perhaps the most useful, inexpensive and simple biomarker for endothelial
damage. In fact several studies have shown that WBC count is an independent
predictor of atherosclerosis and cardiovascular disease (Loimaala et al., 2006; Madjid
et al., 2004). In this study, the high WBC count in male smokers is consistent with
other published reports (Asif et al., 2013; Aula and Qadir, 2013; Al-Awadhi et al.,
2008; Rajasekhar et al., 2007; Gregory et al., 2005; Wannamethee et al., 2005; Smith
et al., 2003; Blann et al., 1998; Freedman et al., 1996; Schwartz and Weiss, 1994;
Noble and Penny, 1975; Burney and Bonus, 1972; Corre et al., 1971). Smoking in its
own right increase inflammation and oxidative stress (Tarazi et al., 2008). Our study
indicates that CS is associated with changes in inflammatory biomarker level, such
WBC count, and these may be due to CS containing many toxic and carcinogenic
compounds harmful to healthy (Asif et al., 2013; Aula and Qadir, 2013; Frohlicha et
al., 2003; Hoffmann et al., 2001; Hansen et al., 1990) that can induce inflammatory
processes. CS has been shown to be associated with an elevated peripheral blood
leucocyte count (Schwartz and Weiss, 1994) and has a powerful influence on WBC
count (Frohlicha et al., 2003), which may be a biomarker of exposure to oxidants
(Crowell and Sarnet, 1995). One of the possible mechanisms of increasing of total
WBC may be due to the glycoprotein from the tobacco leaf, which can stimulate
lymphocyte proliferation, and differentiation by interacting with a specific membrane
component, as occur in antigenic response (Freedman et al., 1996). The mechanism
for smoking-induced increase in WBC count is not clear. It has been suggested that
inflammatory stimulation of the bronchial tract induces an increase in inflammatory
markers in the blood but it has also been suggested that nicotine may induce an
increase in blood lymphocyte counts (Calapai et al., 2009; Geffken et al., 2001).
While leukocytosis may simply be a marker of smoking-induced tissue damage, the
high a count can promote cardiovascular diseases through multiple pathologic
mechanisms that mediate inflammation, plug the microvasculature, induce
hypercoagulability and promote infarct expansion (Loimaala et al., 2006; Madjid et
al.,, 2004). In fact several studies have shown that WBC count is an independent
predictor of atherosclerosis and cardiovascular disease (Loimaala et al., 2006; Madjid
et al., 2004). The high WBC count (P<0.05) in our male smoking subjects may also
suggest that they might be at greater risk for developing cardiovascular diseases than
non- smokers.
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In this study, we found increased MDA level of smokers compared to non-smokers
(Table 2). These results suggest that smoking creates a significant oxidant loading to
increase in the leukocytes counts may indicate to an activation of the human’s
defense mechanism and immune system. Therefore, the smokers group also has a
higher white cell count than non-smokers have suggested that chronic tissue damage
is a possible mechanism.

The Red blood cell (RBC) count also showed significant increase in smokers than
non-smokers (6.91 x10I"" + 0.65 vs. 3.86 x10"I"" + 0.41) (Table 3). RBC values
were significantly high in smokers than those of non-smokers (P<0.05) and these
results agree with the previous studies on male smokers (Kume et al., 2009; Ho,
2004; Bain et al., 1992; Levenson et al., 1987).

Levenson et al. (1987) and Ho (2004) reported that increase the level RBC and
Hematocrit are associated with blood viscosity and clotting in smokers. High level of
RBC is termed as polycythemia and very high RBC mass slows blood velocity and
increase the risk of intravascular clotting, coronary vascular resistance, decreased
coronary blood flow, and a predisposition to thrombosis (Ravala and Paula, 2010).
This elevation may lead to congenital heart disease, pulmonary fibrosis and elevated
erythropoietin (Kume et al., 2009; Milman and Pedersen, 2009; Tarazi et al., 2008;
Tiel et al., 2002). The mechanism by which polycythemia causes thrombosis is still
under investigation, but smoking cigarettes creates a unique condition of combined
polycythemia to hypoxia consequent chronic lung disease, leading to elevated red cell
production due to an elevated carboxyhemoglobin level, with concomitant plasma
volume reduction. Overall, thrombosis is a serious complication of polycythemia and
can lead to death in up to 8.3% of patients (Ravala and Paula, 2010).

Similarly, smokers had significantly higher mean hematocrit (PCV) 44.52 = 4.99 %
than non-smoker's 34.17 = 2.91 % and hemoglobin values were also significantly
higher in smokers 16.14 + 1.39 g/dl than non-smokers 13.84 + 0.54 g/dl (Table 3).

The extremely higher value (P<0.05) observed for PCV in Libyan smokers in this
study, agrees with Isabell and Hagerup (1971). This was explained by the increase in
carbon monoxide level in the blood of smokers (Bashiru et al., 2006). Furthermore,
hematocrit values were also significantly high in smokers than those of non-smokers
and are in accordance with the results of Tarazi et al., (2008); Tiel et al. (2002) and
Kume et al. (2009) in male smokers. Higher levels of hematocrit may cause
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polycythemia vera (PV), a myeloproliferative disorder in which the RBCs are
produced excessively by bone marrow, and also related to an increased risk of
development of atherosclerosis and cardiovascular disease (Ferro et al., 2004).

Smoking is associated with an increase in hematocrit or red blood cell count, this was
also noticed in this work and the increased may be attributable to increased level of
carbon monoxide (CO) and carboxyhaemoglobin (Haustein et al., 2004). The results
of Burtis and Ashwood also showed that differences observed might be due to the
increased level of carboxyhaemoglobin in smokers, thereby creating continuous state
of hypoxia (Burtis and Ashwood, 2001). Any condition that causes the quantity of
oxygen transport to the tissue to decrease ordinarily increases the rate of red cell
production by stimulating erythropoietin secretion (Oke et al., 2012). The increased
number of red cells compensates for impaired ability of red cells to transport oxygen.
The blood erythrocyte count is therefore increase in smokers (Burtis and Ashwood,
2001). In cigarette smoking, carbon monoxide (CO) is produced by the incomplete
combustion of carbon-containing material. CO has a very high affinity for
hemoglobin relative to that for oxygen (approximately 200-fold) (Carallo et al.,
1998). Thus, CO displaces oxygen from hemoglobin in red cells to produce
carboxyhemoglobin, which reduces the release of oxygen to tissues (Cronenberger et
al., 2008). Higher levels of hematocrit and hemoglobin have been demonstrated in
smokers, and these increases are likely to be compensatory for exposure to CO
(Roethig et al., 2010). Increased hematocrit and hemoglobin concentrations observed
in smokers that may contribute to a hypercoagulable state (Leroy et al., 2012;
Cronenberger et al., 2008).

Results illustrated in table (3) showed significant increase (P<0.05) in hemoglobin
concentration of smokers group. These finding are in agreement with several studies
done in the past with volunteer smokers have proven that great percentage of the
smokers have the elevated hemoglobin level (Asif et al., 2013; Mahsud et al., 2010;
Kume et al., 2009; Bashiru et al., 2006; Bain et al., 1992). An elevated hemoglobin
concentration is usually the result of increased red blood cell production as a
compensatory mechanism when blood oxygen carrying capacity is compromised to
meet the demand of tissue (Carallo et al., 1998).

Similar changes occur on acute exposure to CO (Ramsey, 1969), which may therefore
be the mediator of this effect. CO may act by increasing capillary responsible for low
plasma volume of smokers with relative polycythaemia is increased venous tone
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(Velasquez et al., 1974), possibly attributable to catecholamine release induced by
nicotine (Jackson and Spurr, 1978). Our study demonstrates that acute change in Hb,
PCV and RBC attributable to change in plasma volume are seen in smokers in general.

On the other hand mean of platelets count statistically did not change (P<0.05) in
smokers group with mean value (244.62 + 50.78) when compared with the control
groups (243.23 + 52.64) (Table 3).

This result is in agreement with previous results by Asif et al. (2013); Al-Awadhi et
al. (2008); Butkiewicz et al. (2006) and Suwansaksri et al. (2004) who reported that
there is no statistically significant difference in platelet count between male smokers
and non-smokers. According to Blann et al. (1998), smoking two cigarettes a day by
chronic smokers of both sexes do not affect the platelet count; Hawkins (1972) also
appears to have substantiated the findings of the present study. She observed no
significant difference between the platelet counts of non-smokers, light smokers, and
heavy smokers.

Various reports have focused on the influence of smoking on platelets because of a
possible association between smoking and alteration of blood platelets. Some of these
results showed an increase of platelets turnover and a decrease of platelet survival in
smokers; increased destruction of platelets, however, was not sufficient to reduce the
number of circulating platelets (Fuster et al., 1981).

Table 3. Comparison of hematological parameters in control and smoker's group

Parameters Control (Non-smoker) (n=30) Smokers (n=30)
Hb (g/dl) 13.84 +£0.54 16.14" £ 1.39
PCV (%) 34.17+ 2091 44.52" £ 4.99
RBC (x10'21'") 3.86 £ 0.41 6.91"£0.91
WBC (x10°I'h) 6.95 +0.65 11.74" +£2.55
PLT (x10°1') 244.62 £50.78 243.23 +52.64

Data are expressed as mean + SD; (n) the number of subjects. “represents significant at P<0.05. Hb:
Hemoglobin; PCV: Packed cells volume; RBC: Red blood cell; WBC: White blood cell; PLT: Platelets.
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Conclusion

In conclusion, in the present study we found that male smokers have a higher plasma
concentration of MDA compared with non-smokers. Smoking exerts negative
influence on the hematological parameters (e.g. hemoglobin, WBC count, RBC count
and PCV). In our result Hb, RBC, WBC counts and PCV are significantly higher in
smokers. Too many blood cells or the high level RBC, WBC and PCV can make the
smoker’s blood more viscous so the blood does not flow efficiently and can
contribute to the formation of clots. This can increase the risk of clotting
complications, such as stroke, heart attack, deep vein thrombosis or pulmonary
embolism.
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Abstract

The purpose of the current study was to evaluate some land of El-Koba area, Al-Jabel Al-
Akhder region, Northeast Libya. The evaluation process was carried out through assessing the
land capability in the study area using MicroLEIS software. The study area (about 2370 ha)
was chosen as it represents the different soil types and land uses prevalent in Al-Jabel Al-
Akhder region. A geo-pedological soil survey was initiated, and 21 soil profiles representing the
different physiographic units were morphologically described and 58 samples in the field, for
some chemical and physical properties analysis. Land evaluation was achieved using
MicroLEIS software. Land capability classes S2 (Good) represented about 54.9%, S3
(Moderate) occupied about 37.1% and N (Marginal or Nil) had about 3.8% of the total
acreage. In addition, rocky surface occupied 4.2% and did not evaluated. The main limitations
were soil factor and erosion risk.

Keyword: Land evaluation, geographic information systems, the land capability, El-Koba, Libya.
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Changes in some properties of coastal- soils of Daryanah-Barsis area
Mahmoud El Make, Atia I. A. Abdalmoula and Mhieldin M. Hamed

Abstract

The study area lies in the coastline of Dryana-Birsis within the arid region. In 1980 the
Russian institution (Selkhozprom Export) studied this area and classified it to soil units
according to Russian soil classification. In 2010, twelve sites were chosen by using Global
Positioning System (GPS), to study some of the soil properties and their changes since 1980.
The results showed obvious changes in the morphological, physical and chemical properties of
the studied soil area. Salt crusts were noted on most of the sites, and some of the sites were
converted to sebkha or non-soil (maritime sands). The results also showed that the salinization
is a major form of land degradation. The ways of reclamation, conservation, and protection
from the possible adverse effects of rising sea level were also discussed. The study
recommended greater attention to coastal soils and to consider them as promising areas to
increase the agricultural land.
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The prediction of local goat live body weight in Tamimi at Al-Jabal Al-
Akhdar region (Libya)

Salem A. Amaizik

Abstract

This study was conducted in the east of Al-Jabal Al-Akhdar (Tamimi region), Libya to predict
live body weight of 10 adult local goat females (weight ranged 35-55 kg, age ranged 2-4
years) and 10 adult local goat males (weight ranged 55-85 kg, age ranged 3-5 years) using
linear equations. Measurements of various external body regions used in the prediction were
body length, and the circumference of abdomen, thoracic and foreleg cannon, and the height
of abdomen, thoracic and shoulder. These regions were used singly or together. The highly
correlation (R?) values with body weight of all animals were thoracic circumference (0.97)
and shoulder height (0.92). While, the lowest values were thoracic height (0.63) and abdomen
height (0.65). The correlation values were high with male than female weights. For males, the
highest values were obtained from thoracic circumference (0.98) and abdomen circumference
(0.96). For females, the highest values were obtained from shoulder height (0.80) and
abdomen circumference (0.80). The equation for all animals to predict live body weight was:
live weight (kg) = [thoracic circumference, (cm) X 1.78]— 98.39. The inclusion of two regions
measurements improved the prediction, and the equation was: live weight (kg) = [shoulder
height, (cm) X 0.44] + [thoracic circumference, (cm) X 1.39] — 104.25. For males, the
equation was: male live weight (kg) = [thoracic circumference, (cm) X 0.98] + [abdomen
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circumference, (cm) X 0.82] — 108.4. For females, the equation was: female live weight (kg) =
[shoulder height, (cm) X 0.76] + [abdomen circumference, (cm) X 0.70] — 88.2. It could be
concluded that live body weight of fattening local Libyan goats could be predict with high
degree of precise with using some external body region measurements.

Key words: Body weight prediction, goat, external body measurements, correlation.
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Abstract

The purpose of the current study was to evaluate some land of El-Koba area, Al-Jabel Al-Akhder
region, Northeast Libya. The evaluation process was carried out through assessing the land
capability in the study area using MicroLEIS software. The study area (about 2370 ha) was chosen
as it represents the different soil types and land uses prevalent in Al-Jabel Al-Akhder region. A
geo-pedological soil survey was initiated, and 21 soil profiles representing the different
physiographic units were morphologically described and 58 samples in the field, for some chemical
and physical properties analysis. Land evaluation was achieved using MicroLEIS software. Land
capability classes S2 (Good) represented about 54.9%, S3 (Moderate) occupied about 37.1% and
N (Marginal or Nil) had about 3.8% of the total acreage. In addition, rocky surface occupied 4.2%
and did not evaluated. The main limitations were soil factor and erosion risk.

Keyword: Land evaluation, geographic information systems, the land capability, E1-Koba, Libya
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Land evaluation of Al Marj soils in east Libya using GIS
Mahmoud EI Make and Atia I. A. Abdalmoula

Abstract

The current study was carried out on the soils north of Al Marj, Libya. The study aimed to
evaluate the soil capability and to produce soil maps using Geographical Information System
(GIS). AGIS Desktop 9.2. Soils are classified according to Soil Taxonomy System, and three
soil orders are recognized: Alfisols, Mollisols and Inceptisols, which are further subdivided
into 7 subgroups. These orders occupy nearly 62%, 33% and 5% respectively. Furthermore,
the study area is classified into three major soil capability classes (IL, III, IV). Nearly 59.6%
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of the area is found in class II which includes all Mollisols and some of Alfisols. Whereas
Inceptisol areas are divided into class III  (Lithic Xerorthents) and class IV (Lithic
Xeropsamments). However, Soil depth, coarse texture, gravel are found to be the major
limiting factors of Lithic Xeropsamments.

Keywords: Soil capability, Soil Taxonomy, soil mapping unit, GIS, Al Marj, Libya.

Al Mukhtar Journal of Sciences, Vol. 29, No. 1 (2014)



psall Hlidall dlas

148-140 (2014) & ((01) 324] (29) 2lae
Lt colimdl laall jae dasla

5 120131280 1 €Y s gl )

2 Thapsia garganica s\ <l b Bl s Ay pall
Lad ¢ il Jual) ddlata

CXy

2 glday oldllae #lke e cpallie

Ll = cliand) — e bl daals — dc))3) adS !
bl = elianll = aill agley Ganulall 3lsall 4iS 2

mbataw@hotmail.co.uk : s i<l 11

https://doi.org/10.54172/mjsc.v29i1.105 :DOI

gaidlall

@b Jlad il diall ailaia o Baae el 8 Lay) Al L,d) @) e pulpall @il e
Adhiae shlie EDB 3 bl Gl 8 2 s Augm i s i) 130 )l Caagll L
[PEPQCHORR JFC i I PN R 1\ JRUPPPRR- FYVERIT g JYCRE LS IS P JYCIN S WA
ColS Ayl dilaiay AN adlgall c CBEAY) @l o Zpcagy Slas)) ddaill g Cus i)
il Laiy %72.67 <l sl Gigen Ligaad dad el s 35Y) adise of ol b L Agins
Gigs Dagn of 2 (AT Aal e sl e L) aigay hali adsal %54.26 5 %61.40 Al
Al aBlge aren B el oe pe i 8 JY) gsanl) (DA dlle culS Al

padY) daad) o) Rl g culopall sdalide cilals

2014 07 sile 1l 5yl £2013 11 yuabsi 120 Gl
CCBY-NC 4.0 (5131 gLl shiu] oo i a5y consas 40358 s € 3bal) Jgua sl Auabyudd Jal 130 guiady (il all) cilsall ©


https://doi.org/10.54172/mjsc.v29i1.105

JLL:\}_\A;A 141

dasiall

. i) Jaall dadaie 2 Ay Bga gall gﬁ\ bWl e 7hapsia garganica syl Sl aa
sasadll dag ey amdV) Jall dilaie yiny cils sag (Umbelliferae dudll dllad) Lubyall el
Gan gin Sl sshe N Yl aall dali ey Ly Tisalla Y (5 23 (e Saal) dikaiall b
Bane A ulall aay (1 JS8) AT 8L B ola¥) daugia ) Sllly (SLY) s b Biisy 2alsin
Labiiie ehypea SRV (Sl 3) LSHe GhsY) el 5 ysne Gld) can 120 N 50 (e Leelisy) il
> 10 (e alsh sha S (o5i5 sd D3Il cdusiSe DS (e dgSlll il L3S das IS8 e
Gl el gl 8 sl dug 8 dualaid) Ll 5d duadd) Il Gulpall @il aa au 50
Al agle Gigan B aadns ) «Thapsigargin sale clall e Galdtiig s Ll Lgiag Jasgidl
Bataw) Ll 5ol s3] (glaslly (aslomdll LLitll il Cigad) Sluball e mael) (8 adles
B ) b s (S (1978 (Fisher) Lud 8 #ldl e las TS 1,35 Lahe sishall (2006
GV Dghaal) dabaidly ddaludl ahY) 8 tdumadall ol ae 3855 (3hiie 2D, (Lalic dojal
32 la Gils s 5% L Bale (g3l Janugiall (an¥) el Fliag Dl daliue (o 82 dansi aaial
(1971 Farley) sl jlaes

Jsh hds YWt 33 532 ape haa g bl o (B8 el ghall b ma) Jial) dibaie gt
aalsl) Sl e i 4000 Y Joas (gin (Shae Jshan Jaes Aahiall ol ataniy Bys 23 5 20
Zilaie auzis (201 1dlbrahim) clad 5 eliand) Ghlie L fas 600 ) Joy Jlalgs Jane sl

o) bl (e aall s Jaall

s Al Al glel) 8 gl sels DS abyy Sl (8 dalgd) dalsal) (e Al Cign duges a0
G sl Cagyla lgia Al Cign Augen (8 Loy Tala Tigo canli 0 Jalgall o el llin L lansia
dbrahim) cilailal s e sdle (Ladl mhw ge (@liaiVly ¢ UnY1) Gismially oball Jis o
Dl dagies el ane o adies ) (gl cilall dabial) sl @ilaeS o fiald) (s Sy (2011
Ogsals Karabournioti) gy ol duhy iy cagall oda g g AUl Cigs aas (8 oSa
plasl 5 JISal b sl @lia o ol siesl) il b 2l Gages alaaly JISET oils e (2007

(2014) J5¥1 2321 (35 piell 5 gl alaall o plell il s



142 Ll ¢ ) Jaal) dikaia b Thapsia garganica suuy Sl & =Gl e Lo s

sl LS g HUaeY) g cVaee b lias hlie e 53AL Cliadl o 2@ g
A g plaal cpling Caal b aSanall ntyl) dalall s Jlalgil i clall dabial)

Aoy ddiay Saalgll 523l e alall Gl g 22 o &) oluhall e colal (gal 4al o
e e Sl g el S o WSl Jada dadlal cilydall awcan A il e 5pS
e S Anildl clpiall de g 58k e sle ¢ ST 2 Cagn s skl @dgls dnildl cyial
LS (2001 «Reithel 5 Jones) (gpall goiill lata 82l Jally cleall (4 iy el Eigon
a8 D Pl e danll B D Qg Bigeady digin Ao cupal Al Gisadl e 2 il ol
o RN s & gl ause Bl die (Sa Lo el S Pl g B o ) A Bygemn
s Franchi <2004 (5,25 Gomez—Castero) il awse dulgs sic (Sar Lo Jal ()55 gl 5
-(2009 o5

’"ab' ’-13?'9/ :

S MR SN R R S e

X/ / ‘ = ndal CvrAl Mukhayli
|7 \ Ak |

— Ll ey (B Ll 2alg SLel e i) ¢ pad¥) Jual) diaie b Gulal) il (1) JSa
-(2006 Bataw) daia | dauigic §)peas il alg oSl

Al Mukhtar Journal of Sciences, Vol. 29, No. 1 (2014)



JLL:\}_\A;A 143

Gl (@ kg algall

bals gise a5 conliadll lall eUsally Coguial) 3 GDEA Tada gilge 2D ) dudyal) dilats Croud
(e 567 sadl mhaus o g Y1) 4l pigas (e 624 adl mhas (e g lE)Y)) cliayl) dahaie s
BN e (ml) 5ol ause DA Y Cieas (e 650 o) mhs e g E)Y1) BN adsas
LSl pandll mELAY Ay Wl Cigan Canydtiuly gl B Say e gad g gaad aa
AN adlsall (e @dse JSI il (e Aapd IS (@) )Se 5) @ 5 alae)

La ,laal ol (1980 ¢ysls Chen) Lowldl diplll Tk -Gl Gigs Zigs <oy
ciad el Al F Wl g o el o e A8 3 LualSs e g ey GalSsin)
QoS5 Bal el Hea¥) llls cislaial S ) ALS g L o Ssaall gl
)l daagie Calsall daliiienes Hluul) S e Qs A o el dnd) Al g Laiy
DA D ok~ lal Cgen Lgen

100 x Gl Jaall dAlS‘_ﬁ CUA&\ EEPYEREYS / Ll C\.ﬂl\ Qe e = (%) CUAJ\ EPENEEPTEN

Jalally dgall SV Jalall IS Gum (dtlpiiall o mransilly aslale duad A e Jlas) Jisill gl
e GBI oY) Minitap flasy) welipll byl Lilas) il clls 30l sl st

dsdliallg e

@libll Slasy) dalail) LA e (3 5 2) JKEYs (1) Jsaadl diall milial) (abyeind JIS (s
Aal) il laugia o digina (33 b Ly adlpall cillanssia G disine (398 @llia o 2

gyl ylly aBgall Cplalall G Jalaill Glasigia G digine (98 25ag e 30l
G Dags dial dad el das V) adse Lansie of (1) Jsaadl e &l Al il iy
Lall adse 9 Dl alse (n Losine 398 Jand ol Ly c(gyine Bl 5 % 72.67 ulS us )
Goine (3 Ul Aad b e 2Rl Cipn gend i€ Il e %54.26 5 %61.40 a <S5
Bl ol e Al ) Galeiu) DS ey .P=0.05 Jlasl days e 8.21 <l LSD
(oad) o oo M)y £ a8 CDAY) ddle sudall Cagylll b dlad) G alia Loy adsal)

(2014) J5¥1 2321 (35 piell 5 gl alaall o plell il s



144 Ll ¢ ) Jaal) dikaia b Thapsia garganica suuy Sl & =Gl e Lo s

D) Lagi eV ane & CDBAY) 5 Hha layy e Akl Cagylall 8 D) e abie Lo Lads
codall il B Al s dags aaa B S e0 el sl il

5 Aned) plall Gla dus e 3l ange DA L) Cagyhl el of Zlad) Luhall mils ek
R Cisan dsan Ao B B el e Adle dap o Jalse aa3 ol Ligs

5 (a5 GRY) Al ums¥) diall dalaies adlge 3D A Guloall il Z ) Giges dages 1 Jgan

5yal) Cillaws g Ayl 28
el e e Rl a5
**2a)) il bab 3
81.16 75.13 78.83 **%80.54 T
a b b a T
67.04 61.56 66.82 72.76 ) i
b d d c o
40.12 26.10 38.56 55.71 .
@,\L.,\ 3
c g h e
54.26 61.40 72.67
) b * adlgall Slanigia
a

Grie 38 B A ** L8.21=(adsall) sV Jalall (goine 38 JB) Aad *.disiee (3908 dgmg pie a3 ABLGA Cagyal)
341 =glelall o 300 (gginn (358 S8 Aag* **.10.72(0all) A alal

Al Mukhtar Jour




J\L.JJ dana 145

b ol Be (AT 5 G0l 5! disal Jaal Galll foda ds W 4 2 KA

ol @l b &l ) gy Al Ul g gl sSing Sodll cind Jen .3 Sl

G Dogn pain ) 035 ) ause Pl Gleal) iy daitpall Hlall clagy of AT iaa
Aslaall e Jaad Dugh il jigh g Cilis Gk Ligmime 058 Y ) dlsiad) Blial) cilayay o Al
Ll deass (A el ae 30 dallal) duhall il . ubyall @l (& AWl o dising dpad o
O s Cus Thymus capitatus ) jeyl i e a4 (2007) ¢s,sls Karabumioti
sl Jalall 2a3 dabial) dughlly obial) ciliaS oy HUnsY) Jagius Y ana Lgatl Gag il g Lol

R s dagaag JSSg aaa 8 22adl)
O DA dnal chdll (G gl diga cllaugie G dusies GB35 daly ad) dsaadl
Clas Gua .P=0.05 Jlaa) day35 LSD=10.72 (g5ine (38 8 daid 2ic DAY clsdl) illani i
Ji 286 Al sl s s B (%81.16) (oY) L)) 85l 8 ) Cigen Augad dus el

(2014) Js¥) 202l ¢y 5 piiall 5 quslil] aloal] ¢ slell jl5al) 4L



146 Ll « pumd¥) Jaal) dilaia & Thapsia garganica ool il = Wl g dugin o

CLBM\ (EEPYEN 5\:1_99; k_f E\.L.uju 2\__\.\\:\5\ z\éu‘)l\ E)’lﬁl\ cnlS LA.QJ (0/04012) CL&X\ [EEPYEN 3_)‘5:\;1 m
(%67.04)

e Loy S Dugaal) o2 sty ShadY) auge Al 8 Adle (5 AW G Lo O iy Gow Les
Osida paliaily hall Glayy B g li)l e dalidl Gigyhll 4l )13 (e By Gadl) Hg5e
Ghliall Ll &g ol dapda 3 DAY ) colid) 138 (g o S0 LS Lolud) (g Lpndandl A5l
v yaall G

5aB U el e daedl &~ g Aigeadg Diges e cupal ) Gisand) e 230 il oyl
e oRlaNL Tan A gl ause By B oSe Lo el 0S5 Z Ul g g o ) A Bypea
e IS ) Jeast Lo e il o3 iy Dl ause Ales vie oS Lo B sy gl 5

-(2009 (5,315 Franchi 2004 (4521 Gomez—Casero)

g e (0all) SN alally (g8lsall) Js¥) Jalall G Jalaall digine (398 35ns (1) sl ek
Ase o Bl ) lad) Jgaall e G P=0.05 Jlan) daps die Gl s b 2B g
s 4l dilaie 5 J5Y) gsan) DA %89.54 layad daits - Rl (g Logaad A el o (351
O s i gl PIA %75.13 Lol A dilaie s Ly %78.83 Sy dus B
Sl Ao &y il 5 3RV adlsal %61.56 5 %66.82 5 %72.76 aill Jau SE o)
U Cigon Lgon o l€e G o) DA Ll ulipall il b 2 Bl G gand dgie (i

s e dally halis 31 adlsad %26.10 5 %38.56 5 %55.72 (ulyll il b

Gu:.:.m

b e Alie A Cgan Fagan B i At el Jae Wiy IS GO gdise o o (o Laa s
G oSa Lo el cilS G aill s5e g algall 13gd Z U Gign Ligan (alidd) ddaadle pe adlal)
Aad o S gond) Lty W g ugn dbal GBI psaalll 8 oSa Lo il IV gond)
On dalal o G 13 AT Guedsal) AS e udaty olai¥) o3 o aa Lad Lddal) odg dudaus

Aggine Gl sk ) (525 7 Rl g Sliaad Ll 858 (uy e sabal) a8 sl

Al Mukhtar Journal of Sciences, Vol. 29, No. 1 (2014)



JLL:\}_\A;A 147

A g Lisas 38 (53 (2011) lorahim L) Jeass ) S0l aa 2aly Bl o Cels 23l ol
oWl g yemd¥) il Cigin dabaiay aBlsall (e sans THYMUS capitatus gyl i3l ol G
dale o OIS Ll 3 Jalal of dlaadle e 2 Wl Ggs Lo o il 8 Jalall Al ol

gyl sl DAY Jalall 5 sl Sl

)

Bataw, M. (2006). An investigation of phytotoxicity and phylogeny of Thapsia
garganica. PhD. Sc. Thesis, University of Salford. UK.

Chen, Z., M. Wang and H. Liao. (1980). The induction of citrus pollen plants in
artificial media. Acta Genet. Sinica., 7:189-191.

Farley, R. (1971). Planning for development in Libya: the Exceptional Economy in
the developing world. Praeger Publisher, New York.

Fisher, W.B. (1978). The Middle East. A physical, social and regional geography,
Methuen and Cotted, Cambridge, UK.

Franchi, G, E. Pacini and P. Rottoli. (2009). Pollen grains viability in Parietaria
judaica L. during the long booming period and correlation with meteorological
conditions and allergic diseases. Giornale Botanico Italiano., 118:19-28.

Gomez-Caswro, M., P, Hidalgo, H. Garcia-Mozo, E. Dominguez and C. Galan.
(2004). Pollen biology in four Mediterranean Quercus species. Grana., 43:22-30.

Ibrahim, H. (2011). The genetic and environmental diversity in natural populations of
Thymus capitatus in southern Al-jabal Al-Ahder. M.Sc. thesis, University of Omar
Al-mukhtar, Libya.

Jones, K. and J. Reither. (2001). Pollinator-mediated selection on a flower color
polymorphism in experimental populations of Antirrhinum (Scrophulariaceae). Am J
Bot., 88:447-454.

(2014) J5¥1 2321 (35 piell 5 gl alaall o plell il s



148 Ll « pumd¥) Jaal) dilaia & Thapsia garganica ool il = Wl g dugin o

Karabournioti, S., P. Eleftheriou, A. Thrasyvoulou and C. Fasseas (2007). Pollen
polymorphism in Thymus capitatus (Lamiaceae). Can J Bot., 85:493-500.

L < sl Sl dilaia b Thapsia garganica su ) cls b r &) Gigas g s

e

sa Jalallae ~lhe caene cund (pallie

Abstract

Derias plant Thapsia garganica is an endemic wild plant species in many parts of El-jabal Al-
khder region, northeast of Libya. The aim of this research was togather information about the
pollen grains viability in Thapsiagarganicain three different locations. The results of the
present study illustrated those pollen grains of this plant showed different percentages in
pollen viability regarding to the statistical analysis. The three locations in El-jabal Al-khder
region showed significant differences in the pollen grains viability.The results showed
Alabraq location was the highest value of the pollen grains viability 72.67%, while 61.40 %,
54.26% in Belgaray and Alqubba locations respectively. The high viability of pollen grains
recorded during the first week ,then decrease in the second and third week in all studied
locations.

Keywords: Thapsia garganica, pollen grains, viability, El-Jabal Al-Akhder.
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