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Study of leishmaniasis situation in Homs governorate before and
during the Syrian war

Muhammad Abdullah aljazzar Bakdash.

Biology department — sciences faculty- albaath university
mj-bakdash@ albaath-univ.edu.sy

Summary:

This study was carried out during the years 2022/2023 in Homs
Governorate. Numerical and demographic data on leishmaniasis
infection were collected over a quarter of a century (1997-2023).

The result showed stability in the number of infections in the
governorate before the Syrian war, as the number of infections did
not exceed 200 cases annually, this number doubled during the years
of the Syrian war. The results showed two qualitative Pikes in the
number of annual infections recorded, the first in 2013, to reach
(1489) infections. The second was in 2020 recording (1585)
infections.

12



Z*JL«-M;Y\?JM‘MH oasa daala dlaa
Gy daaa 2 YoYo ale £ aml) £V alaall

The results showed that the age group (over 16 years) has the highest
number of infections, in contrast to many studies that confirm that the
age group between (5 and 15 years) has the highest number of
infections, while the results were consistent with studies showing that
the number of infections in males is greater than in females.

The Carrier Study showed the expansion of the geographical
spreading of leishmaniasis to extend to all regions of the governorate,
from the countryside to the provinces, cities, and city center.
Infections were recorded in neighborhoods of the city (Inshaat and
Karm al-Shami district) and areas such as (Rastan, Talbiseh,
Algabbo, and 1zz Al-Din) in which they were not recorded, injuries
before the Syrian war.

The results are consistent with the World Health Organization's
recommendations in determining the risk thresholds for
Leishmaniasis in distribution in the Homs governorate after the
Syrian war.

Keywords: Leishmaniasis, Syrian war, Homs governorate.
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Abstract

Background: Several studies tried to find a relationship between AB & O
blood types and susceptibility to COVID-19. In this study, we attempted to
detect a relationship between essential ABO blood groups and their
subtypes Rh* and Rh™ with the antibody titers elicited by SARS-CoV2
vaccines in a group of Syrian society.

Methods: A total of 243 participants were included in this study,
comprising 153 vaccinated individuals and 90 unvaccinated individuals.
Three types of vaccines were used. IgM & IgG titers were tested 10 days
after the vaccine's first and second doses.

Results: After the 2"dose of vaccine, IgG titers were used as indicators of
immunogenicity, significant differences were detected in the advantage of
AstraZeneca and type A blood group as compared to blood type O.
Furthermore, males with type A blood group presented higher IgG titers
than females with type A. Vaccinated participants belonging to age-group
33-46ys with type O who received AstraZeneca expressed IgG titers more
than others. Finally, significant differences were obtained between Rh*
vaccinated subjects receiving AstraZeneca compared with Rh* vaccinated
individuals using other vaccines.

Conclusion: IgG titers may give an idea about the requirement of a booster
vaccine against SARS-CoV-2. Our findings could be considered positive
predictors of vaccine effectiveness and full protection.

Keywords: SARS-CoV-2 vaccine, Syria, immunogenicity, 1gG titers, IgM
titers, ABO blood groups, Rh*, Rh".
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Introduction

The world has faced the most frightening pandemic of the twentieth
century, it is sars-cov 2 (COVID-19). The virus disrupted social and
economic life systems and put pressure on health systems around the world.
An outbreak shook the globe, caused by SARS-CoV-2 [1].

In 2021, COVID-19 caused the death of 2.5 million worldwide. In the
Syrian Arab Republic, 57,743 confirmed cases have been reported, of
which 3,165 deaths have occurred until 4/10/2022 [2]. Treatment is
primarily supportive and symptomatic after suitable isolation of patients to
prevent infecting others.

At the beginning of 2021, the US Food and Drug Administration granted
emergency use authorization for COVID-19 vaccines, based on a smaller
amount of data than typical. A lot of results showed that there is a
relationship between the type of blood Group and vaccination,
To date, there are no biomarker-predicting factors that increase the chance
of contracting COVID-19. Some studies have shown that the elderly and
males are more likely to acquire the disease than others [4]. Furthermore,
research from different regions of the world demonstrated a relationship
between ABO blood types and susceptibility to COVID-19.
Many papers discussed the relationship between the sars-cov2 and blood
groups. They mentioned that people with blood group O were associated
with a lower risk of COVID-19 than blood groups A, B, and AB [5].
Despite inconsistencies, these studies found a general tendency for People
with Type A and B to be more susceptible to this viral infection, while
people with blood type O and AB are less likely to be infected [5-13]
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Other researchers investigated the antibody levels of these blood groups
and their relationship with the risk of SARS-CoV-2 infection. The
outcomes showed low serum levels of ABO antibodies in infected patients
compared to healthy individuals, indicating that it may be a factor that
increases the chance of getting the disease [14]. This result contradicted the
findings of a Bahraini study that presented no association between these
variables and the susceptibility to the infection [7].

It is impressive that in less than a year since the identification of the SARS-
CoV-2 DNA sequence, the scientific community has demonstrated an
exceptional effort to develop over 150 vaccine projects against the
emerging Coronavirus. Each project has unique characteristics that
distinguish it from others regarding effectiveness, the time required to
stimulate the immune response, and vaccine safety [15-16]. Ten vaccine
candidates have entered clinical trial phase 3: two of which are mRNA-
1273 (US) by Moderna and BNT162b2 (US-Germany) by Pfizer-
BioNTech, using mRNA coding for the spike protein encapsulated in lipid
nanoparticles. Four products employ adenoviruses as delivery vectors for
the spike protein: ChAdOx1 nCoV-19 for AstraZeneca in collaboration
with the University of Oxford (US-UK), Ad26.COV2.S (US) by Johnson

& Johnson, Ad5 by CanSino Biologics (China), and Gam-COVID-Vac

41



Craailal) (s el A 3Y) die alaat) Jusdns Le AN Lge ) 5l 5 Asubadl) & gadll a3l Cpm ABal)
Yo 89S (s dasal) U g8 () g 2ia

(Sputnik V) by the Gamaleya Research Institute of Epidemiology and
Microbiology (Russia). The latter utilizes a vector containing two
recombinant adenoviruses, types 26 and 5, to deliver the gene coding for
the spike protein. Many Chinese pharmaceutical companies, such as
SinoVac BioTech and SinoPharm, developed traditional vaccines using
inactivated SARS-CoV-2 [17]. As of April 17, 2023, a total
of 5,090,630 vaccine doses have been administered to Syrian individuals,
according to WHO [17].

This work attempted to determine whether there is a relationship between
the immunogenicity of COVID-19 vaccines and the essential ABO blood

groups and their subtypes Rh* and Rh™ in a group of Syrian individuals.

Materials and methods

Study population

Overall, 243 participants, 153 vaccinated and 90 unvaccinated, were
enrolled in this study. The vaccinated group included 72 females and 81
males aged between 20 and 70 years. The control group involved 45
females and 45 males between 20 and 65 years old who had negative PCR

tests for SARS-CoV-2 on the day of collecting blood samples.
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The Directorate of Health in Homs, Syria, immunized the subjects, using
AstraZeneca, Sinopharm, and Sputnik V. This work was in collaboration
between Homs University, Faculty of Sciences at the Department of
Biology, and Al Wataniya Private University, Faculty of Pharmacy at the
Department of Biochemistry. It was conducted following the guidelines of
the Declaration of Helsinki. Ethical approval was obtained from the Human

Research Ethics Committee.
Blood specimen collection and processing

Samples were collected randomly from June 2022 to August 2022. 5 ml of
blood samples were collected from participants in lithium heparin tubes.
Determination of the essential blood groups and their subtypes in all
subjects was achieved by utilizing ABO &Rh. Blood Grouping Kit (InTec,
China). Serum was obtained by centrifugation for 10 min at 3.000 rpm at
4°C. To measure the immune response against the vaccine (ichroma™
COVID-19), Ab (antibody) from (Boditech) was used for qualitative
determination of 1gG/IgM, 10 days after receiving the first and the second
doses of the vaccine. The ichroma™ COVID-19Ab test result indicates the
‘positive’ or ‘negative’ of a sample defined by the algorithm of the
ichroma™ reader based on COI (cut-off index). The result is considered

positive for IgG/IgM if the titer is > 1.1. IgM titer was used as a suitable
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indicator of the body response after 10 days of the first vaccination, while

IgG titer was a suitable reference after 10 days of the second dose.

The resulting data was analyzed to investigate the relationship between
the essential ABO blood groups and their subtypes with the levels of

antibodies after immunization.

Statistical analysis

Statistical tests were performed with GraphPad Prism 5.0 and SPSS
version 10. The data was presented as standard deviation SD, minimum,
maximum, and mean values. The “t” test was applied for independent
samples to examine the significant differences between dichotomous
variables, and one-way ANOVA to examine the significant differences
between dummy variables. A confidence level of 95 (% p < 0.05) was

considered to be statistically significant.

Results
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This study included 243 randomly collected individuals, of whom 153
were vaccinated and 90 were not. Three brands of COVID-19 vaccines
were used in this study: AstraZeneca for 105 participants, Sinopharm for

21, and Sputnik V for 27 subjects (Figure 1).

1001
80- 2] AstraZeneca
68.6%.3 ] Sinopharm
604 [EEEE @ Sputnik V
q0- [
[0)
204 EEEEs 13.8% S
o T
0

Figure 1. Prevalence of used vaccines

The vaccinated group consisted of 72 (=47%) females and 81 (=53%)
males between 20 and 70 years old, whilst the control group
(unvaccinated) involved 45(50%) females and 45 (50%) males between

20 and 68 years old (Figure 2).
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Figure 2. Prevalence of participants of each sex in both groups

Demographic, experimental, and clinical findings of participants are
summarized in Table 1.
Table 1. Demographic, Experimental, and Clinical Findings of

Participants

Variable Mean + SD* Min. Max.
Age, yr vac** 39.8+15 20 70
IgM vac 1% dose  1.6+0.5 0.6 3.1
IgG vac 1% dose  2.5+0.7 1.4 4.2
IgM vac 2™ 2.3+ 1.7 0.6 14
dose

IgG vac 2" dose  16.2 +10.8 2.6 43.4
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Age, yr unvac** 36+13.5 20 68
IgM unvac 0.09+0.07 0 0.1
IgG unvac 0.1+0.06 0 0.09

Note: *SD=standard of deviation, **vac=vaccinated group,

***unvac=unvaccinated group

Vaccinated and unvaccinated subjects were further divided into 4 groups
according to age as follows: 20-33 years, 33-46 years, 46-59 years, and 59
> years. The outcomes for each group are represented in (Figures) and

(Figure 4).

100+

41.2%

29.4%

20- 15.7% 13.7%
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Figure 3. Prevalence of vaccinated subgroups according to age
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Figure 4. Prevalence of unvaccinated subgroups according to age

No significant difference was found between males and females regarding
the average age in both groups (P=0.29). Significant p-values were
obtained from IgM and 1gG titers between the vaccinated and unvaccinated

groups, favoring the vaccinated group (p<0.0001).

Distribution of blood group: The distribution of essential and subtypes
of blood groups in vaccinated and unvaccinated subjects has been shown

in Figures 5a, 5b, 6a, and 6b as follows:
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Figure 5a. Distribution of blood groups in vaccinated subjects
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Figure 5b. Distribution of essential ABO blood groups and its subtypes in vaccinated group
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Figure 6a. Distribution of blood groups in unvaccinated subjects
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Figure 6b. Distribution of essential ABO blood groups and its subtypes in unvaccinated group

Immune response against immunization:
Two independent samples test was used to examine the significant
differences between dichotomous variables (dose and gender), and one-

way ANOVA was used to examine the significant differences between
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dummy variables (types of vaccine, blood groups, and age groups) in terms
of IgM and IgG titers:

1- Tow-independent samples test (IgM):

There was a significant difference in IgM titers between the (IgM first dose)
and the (IgM second dose) of vaccine in favor of the 2" dose, IgM second
dose (average = SD) > IgM first dose (average + SD) IgM second dose
(2.3+1.7) > IgM first dose (1.6+0.5), p = 0.007. However, no significant
difference was detected between IgM first dose and IgM second dose in
terms of sex, type of vaccine, ABO blood groups, or age.

2- Tow-independent samples test (1gG):

There was a significant difference in 1gG titers between the 1% (IgG first
dose) and the 2" (IgG second dose) doses of the vaccine, to the advantage
of the 2" dose, IgG second dose (16.3+10.8) > IgG first dose (2.5+0.7), p
< 0.0001. No significant difference was detected between the IgG first
dose and the 1gG second dose in terms of gender. Concerning blood
groups, a difference was seen between 1gG first dose and IgG second dose
titers in favor of the (A) blood group 1gG second dose(A) (16.9+11.6) >

IgG first dose(A) (2.5£0.7),

p < 0.0001.
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3- Statistical analysis after the 1t dose of IgM:

After the first dose, the IgM titer was used for statistical analysis. No
significant difference was noticed between males and females for IgM
titers. There were no effects of age groups, ABO blood groups, Rh* and
Rh" or type of vaccine on IgM concentration.

4- Statistical analysis after the 2" dose of 1gG:

After the second dose, the 1gG titer was utilized for statistical analysis. No
significant difference was noticed between males and females for 1gG
titers. Significant differences were detected in terms of vaccine type and
blood group in favor of AstraZeneca vaccine [IgG second dose AstraZ
(18.2+11.6), IgG second dose SinoPh (12.7+0.8), 1gG second dose Sputk
(7.3£0.3), P<0.0001] and blood group A as compared to blood type O [
IgG second dose A (16.9+11.6) vs. IgG second dose O (10.6£5.5),
p<0.0001]. Furthermore, males with A-blood type showed higher IgG
titers (19.8+13) than females with A-blood type (16.4+11.7), p<0.0001.
Concerning age groups, the only significant difference was seen for
participants in the 33-46 age group, with blood type O who received the
AstraZeneca vaccine (constitute = 33% of the age group) compared to
those with similar blood type who received other vaccines in the same age
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group (constitute 20% of the age-group), (14.4+6.9) vs. (8.6£2.4)

p<0.0001 respectively.

No significant difference was attained between Rh-and Rh* subgroups as

to 1gG titers according to type of vaccine or gender.

Significant differences were obtained between Rh* subjects who received
the AstraZeneca vaccine compared to those vaccinated with Sinopharm
and Sputnik V, (17.3+11.7) vs. (11.6+8) p<0.0001respectively. No such
difference was seen with the Rh-subgroup.

Discussion

The World Health Organization declared COVID-19 a pandemic in March
2020. To manage this problem, numerous doses of vaccine against SARS-
CoV-2 have been offered globally. The correlation between the ABO blood
group and the immunogenicity or reactogenicity of COVID-19 vaccine is

still unclear.

In this study, we aimed to evaluate the relationship between the
immunogenicity of COVID-19 vaccines and the essential ABO blood
groups and their subtypes Rh*and Rh™in a group of Syrian society. For that,

153 participants who received COVID-19 vaccines were enrolled in this
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work. IgM and IgG titers were measured after 10 days of the 1% and the 2"

doses of the vaccine.

Results have shown that there are significant differences in IgM and IgG
titers after the 1% and the 2" doses of vaccines, i.e., IgM second dose>IgM
first dose, logically IgM after second dose must be close to the
concentration of the first one, but the little increase in IgM titter after
second dose may be caused by the compound material interred in vaccine
which activated B-cell again to produced IgM, and IgG second dose>IgG
first dose [18]. This is expected, as after the first dose of vaccine, an initial
immune response is mounted and produces specific antibodies that mediate
adaptive immunity. Then, after the second dose, the immunogenicity
becomes stronger as the immune system has already encountered the
vaccine antigen, and antibodies are more readily present [19]. Furthermore,
IgG second dose titers for participants with type A blood were significantly
higher than IgG first dose titers, i.e. IgG second dose A>IgG first dose A,
and 1gG second dose titers for those with blood type A were statistically
different from type O blood titers, IgG second dose A>1gG second dose O.
This finding concerning the high immunogenic property of the A blood

group against the SARS-Cov-2 vaccine has been also demonstrated
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elsewhere [20]. The study detected a strong relation between ABO blood

types and seroconversion to the live, attenuated influenza vaccine as
subjects with type A blood seroconverted after the administration of the 1%
dose, and after the 2" dose for the other blood types [20]. ABO blood
groups are antigens found on the surface of erythrocytes. Different meta-
analysis studies, observational research, and genome-wide association
reports demonstrated a relationship between the ABO group and
vulnerability to SARA-CoV-2 infection [21-24]. Despite the variability
concerning the risk of severe outcomes, it seems that type A is the most
associated with COVID-19 severity and mortality, whereas type O serves
as a protective factor for the disease progression. It has also been
demonstrated that patients with blood type A presented more severe
reactogenicity to COVID-19 infection than others of blood type O [25,26].
Furthermore, the ABO locus has been genetically linked to both the
likelihood of infection and the severity of disease. Preliminary
experimental data have proposed some mechanisms to explain the potential
implication of ABO groups with the severity of the infection. Such as the
protective effect of ABO antibodies [27], the ABO(H)-like structure on the
glycoprotein envelop of SARS-CoV-2, which may facilitate the viral entry

into the host's cells, and the link between non-O blood types and
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cardiovascular risk which probably gives COVID-19 patients with blood
type O a lower risk of severe outcomes [28]. Hence, it is conceivable that
there is an association between the immunogenicity or reactogenicity of the

vaccine and ABO blood groups.

However, this contradicts the outcomes of a cross-sectional study
conducted on 1180 participants from the Kingdom of Saudi Arabia to
illustrate the relation between the severity of adverse effects of the COVID-
19 vaccine and the associated predictors [29]. Findings reported an
association between the severity of vaccine-adverse reactions and females
receiving the AstraZeneca vaccine but did not detect any correlation with
ABO blood types. It is worth noting that the same team repeated the
methodological approach with a group of Taif University students [30].
Their results supported the correlation between females who received
AstraZeneca and the severity of the effectiveness of the vaccine.
Additionally, they presented blood type B and the young population as

additional predictors of severity.

Regarding the type of vaccine, our work is by the previous study, as the
level of immune response elicited by the AstraZeneca vaccine was
significantly stronger than the other vaccines. In addition, participants with

56



@u@heﬂ\m Uass daaly s
QA daaa 2 YoYo ale £ aml) £V alaall

Rh* who received the AstraZeneca vaccine showed a higher antibody
response than those with Rh* who were vaccinated with Sputnik or
Sinopharm. However, our results found that males with type A blood had
higher IgG titers than females with type A. Concerning age, subjects in the
age group 33-46 years of blood type O who received the AstraZeneca
vaccine presented higher IgG titers compared to those with the same blood
type receiving other vaccines in the same age group. The role of age as a
mediator for the impact of other variables is widely examined and proven
in research [31,32]. Generally, young individuals have stronger immunity,
so the elicited immune response after the administration of the vaccine and

the reported side effects would be higher.

Conclusion: Although it is challenging to evaluate the direct link of any
individual demographic factor to the immunogenicity of a vaccine, this
study assessed a link between the immunogenicity of SARS-CoV-2
vaccines and the ABO blood groups in a group of Syrians. Comparing the
concentration of IgG titers after the first and second vaccination dose, so
IgG titers may give an idea about the requirement of a booster dose of
vaccine against SARS-CoV-2 in some individuals. Males with blood type
A who received the AstraZeneca vaccine had higher 1gG titers than

females. Also, elevated 1gG concentrations were found in young subjects
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of blood type O who received the AstraZeneca vaccine. They could be
considered positive predictors of vaccine effectiveness and full protection.
Further study with a larger sample size is needed to confirm and find out

more predictors of the immunogenicity of the COVID-19 vaccine.
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A statistical study of the beta spectrum of

the%Sr isotope

Abstract:

In this research, a statistical study was made of the beta spectrum
of the®°Sr isotope, includes: Since the nuclear disintegration is
a random process, it must be subject to one of the statistical
distributions such as the (Gauss-Poisson) distribution.
Therefore, we assumed that the beta spectrum must It must be
compatible with one of the distributions.

The extent to which the mentioned beta spectrum matches the
Gaussian distribution was studied by performing two smoothing
operations, and each time we determined the standard deviation
of the experimental data from the Gaussian function. We found
that the longer the time of accumulation (recording) of the
spectrum, the more the experimental data became consistent
with the Gaussian distribution. It indicates that the beta decay
process is subject to a Gaussian distribution with a very small
standard deviation.

Keywords:

Smoothing, Beta spectrum, Gaussian distribution function.
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Juain) Gl alanl) Zalkally O G vied Y305 hagra Gy il JS
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AP () JWia¥) Zadli ey 2087 jeaic Jal G by e Jiay (0) S
aalgll (gl ) el and Aadlgl) dalal) Gum Lily x = E 28Ul
i ) Jead L ad JS8 sla P(x0) sl of 2 gilad) JSA) g a3l
538 dny (Slae Sl iy 5 o(1340keV) d8lh dad i (0.031) o abie
.(2180KkeV) il da Juldi (+,+ + VY) Zad ) ey i ablii] alanll Al

: 9087 LAt Jal ¢pe Ui cida Aalles Lals <

Y1 AL Janall (sl £y upadll Cilildl o Gk sha) 5 @

-(457)
(2) Jsaally daamsall WUll) e Jpmsl) 5 5 Y = A.e | 22

Fitting with Gauss p(x) x
0.067667642 0.002542 1
0.00042194 0.004135 2
5.71034E-05 0.003389 3
7.7281E-06 0.004237 4
1.04588E-06 0.004203 5
1.41545E-07 0.005932 6
1.9156E-08 0.005762 7
2.59249E-09 0.007796 8
3.50855E-10 0.006643 9
4.74831E-11 0.009151 10
6.42614E-12 0.00949 11
8.69683E-13 0.010168 12
1.17699E-13 0.011016 13
1.59288E-14 0.011863 14
2.15573E-15 0.013558 15
2.91746E-16 0.015117 16
3.94836E-17 0.015252 17
5.34352E-18 0.016947 18
7.23167E-19 0.017964 19

81



905y il sy Cisdal dsilan ) 3

9.787E-20 0.016812 20
1.32453E-20 0.018642 21
1.79255E-21 0.021184 22
2.42595E-22 0.022011 23
3.28317E-23 0.022506 24
4.44329E-24 0.021964 25
6.01334E-25 0.023706 26
8.13817E-26 0.025421 27
1.10138E-26 0.023591 28
1.49056E-27 0.025421 29
2.01725E-28 0.026438 30
2.73005E-29 0.025895 i
3.69472E-30 0.028797 2
5.00026E-31 0.028742 33
6.76712E-32 0.025963 14

9.1583E-33 0.02881 35
1.23944E-33 0.030573 36

1.6774E-34 0.028878 37
2.27012E-35 0.031318 38
3.07227E-36 0.029827 39
4.15786E-37 0.027793 40
5.62706E-38 0.025082 4
7.61539E-39 0.024065 2
1.03063E-39 0.02576 3
1.39481E-40 0.023862 “
1.88767E-41 0.021692 45
2.55468E-42 0.020337 46
3.45738E-43 0.015252 .
4.67906E-44 0.018655 48
6.33242E-45 0.016947 49
8.56999E-46 0.018303 50
1.15982E-46 0.012541 51
1.56965E-47 0.012066 52
2.12429E-48 0.010304 53
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2.87491E-49 0.011795 s
3.89077E-50 0.010236 s
5.26559E-51 0.010338 56
7.1262E-52 0.010053 5
9.64426E-53 0.003254 N
(2) dsaal
:GJL“J\ B85 O\ Aslul (-.:uﬂ ‘5319.}!\ Jaiaal)
Plx) _ N
0.035 y=-YE-rox 4 ¢, 00 Vix- v, 0008
RZ= +,AAA
0.03
0.025 <
0.02 K
:}0\ * P(X)
0.015 l — Fitting with Gauss
0.01
0.005
0 T T T (. -
-0.005 40 50 60 70
-0.01
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.0.018312

sl shal i el bl B @) sl 53 JSEIL daa gal) Lol
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Glua AA (e agaad) amie ik Fay Jaal ol ) BAY

Gl Aagdll 02 o aaMig «R% = 0. 888 Alagd cuils &) cplal) Jalaa

18 G 85 (S e I ) add 136 1 (e dils g2y 4l
A2l ol e \giiilhaey lilull il £l adad cull)

Cadiy 3anly 3ye (Mathcqd) alSile maliyy alaindy Lol calill) pnty Liod £ AIG

Fitting with Gauss Smooth p(x) x
0.001361068 0.00106552 1
0.000184201 0.00191935 2
2.49288E-05 0.00277318 3
3.37375E-06 0.00351482 4
4.56587E-07 0.00424632 5
6.17924E-08 0.00488764 6
8.36269E-09 0.00555876 7
1.13177E-09 0.0062366 3
1.53168E-10 0.0070256 9
2.0729E-11 0.00776712 10
2.80537E-12 0.0086212 11
3.79666E-13 0.00945364 12
5.13821E-14 0.01036884 13
6.95382E-15 0.01131116 14
9.41097E-16 0.01236192 15
1.27364E-16 0.01344792 16
1.72368E-17 0.0144878 17
2.33275E-18 0.0154436 18
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3.15703E-19 0.01643332 19
4.27257E-20 0.01738836 20
5.7823E-21 0.01828104 21
7.82549E-22 0.01924964 2
1.05906E-22 0.0202798 23
1.43329E-23 0.02124216 24
1.93975E-24 0.02206516 25
2.62516E-25 0.02282308 26
3.55277E-26 0.02355388 27
4.80815E-27 0.02416968 28
6.50712E-28 0.02475104 29
8.80643E-29 0.02547524 30
1.19182E-29 0.02610452 31
1.61295E-30 0.02664972 32
2.1829E-31 0.02729448 33
2.95423E-32 0.02780744 34
3.99811E-33 0.0282174 35
5.41086E-34 0.02876024 36
7.3228E-35 0.02916752 37
9.91033E-36 0.02916804 38
1.34122E-36 0.0289728 39
1.81514E-37 0.0284522 40
2.45653E-38 0.02753844 41
3.32455E-39 0.02642132 42
4.49928E-40 0.02533404 43
6.08912E-41 0.02408676 44
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8.24072E-42 0.0227776 45
1.11526E-42 0.02143044 46
1.50934E-43 0.02019176 47
2.04267E-44 0.01883104 48
2.76446E-45 0.0176954 49
3.74128E-46 0.01650992 50
5.06328E-47 0.01539496 51
6.8524E-48 0.01409288 52
9.27371E-49 0.01301452 53
1.25506E-49 0.01198308 54
1.69854E-50 0.01100368 55
2.29872E-51 0.00988506 56
3.11098E-52 0.00874382 57
4.21026E-53 0.00737705 58
(3)dsad
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p(x) _ )
0.035 - y =-3E-05x< + 0.0019x - 0.0073
R2=0.9104
0.03 -
0.025 p\
‘\
0.02 R
0.015 p\
0.01
L,
0.005
O T T T Ix
30 40 50 60 70
-0.005 -
¢ sumooth P(X)
-0.01 -
— Fitting with Gauss
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Fitting with Gauss Smooth p(x) .
0.000761 0.001066 1
0.000103 0.001919 2
1.39E-05 0.002773 3
1.89E-06 0.003515 4
2.55E-07 0.004246 5
3.45E-08 0.004888 6
4.67E-09 0.005559 7
6.33E-10 0.006237 8
8.56E-11 0.007026 9
1.16E-11 0.007767 10
1.57E-12 0.008621 1
2.12E-13 0.009454 12
2.87E-14 0.010369 13
3.89E-15 0.011311 14
5.26E-16 0.012362 15
7.12E-17 0.013448 16
9.63E-18 0.014488 17

1.3E-18 0.015444 18
1.76E-19 0.016433 19
2.39E-20 0.017388 20
3.23E-21 0.018281 21
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4.37E-22 0.01925 22
5.92E-23 0.02028 23
8.01E-24 0.021242 24
1.08E-24 0.022065 25
1.47E-25 0.022823 26
1.99E-26 0.023554 27
2.69E-27 0.02417 28
3.64E-28 0.024751 29
4.92E-29 0.025475 30
6.66E-30 0.026105 31
9.01E-31 0.02665 32
1.22E-31 0.027294 33
1.65E-32 0.027807 34
2.23E-33 0.028217 35
3.02E-34 0.02876 36
4.09E-35 0.029168 37
5.54E-36 0.029168 38
7.5E-37 0.028973 39
1.01E-37 0.028452 40
1.37E-38 0.027538 41
1.86E-39 0.026421 2
2.51E-40 0.025334 43
3.4E-41 0.024087 44
4.61E-42 0.022778 45
6.23E-43 0.02143 46
8.44E-44 0.020192 47
1.14E-44 0.018831 48
1.54E-45 0.017695 49
2.09E-46 0.01651 50
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2.83E-47 0.015395 51
3.83E-48 0.014093 52
5.18E-49 0.013015 53
7.01E-50 0.011983 54
9.49E-51 0.011004 55
1.28E-51 0.009885 56
1.74E-52 0.008744 57
2.35E-53 0.007377 58
(4)Jsesd
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0.035 -~
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Synthesis and Spectral Study of
Mannich base derived from Gallic acid
and its Complexes with

[ Zr**, Cr3*, Cu?* ] Metal ions
A.Albaba*), Ab.Dallah**), Th.Shriteh***)

Abstract :

A new ligand (M) : 2-[4-nitrophenyl aminomethyl]- 3,4,5-trihydroxy
benzoic acid and its metal complexes with metal ions: ( Zr**, Cr¥* ,Cu?*)
were prepared. The ligand was synthesized in three stages according to a
Mannich reaction by reacting gallic acid with formaldehyde and para-
nitroaniline in a molar ratio (1:1:1) , and then reacting the resulting ligand
with metal ions ( Zr**, Cr®, Cu?*) in a molar ratio (1:1), which led to the
formation of mononuclear metal complexes. Some physical and spectral
properties of the synthesized complexes were studied by nuclear magnetic
resonance spectroscopy (**C-NMR, *H-NMR), infrared spectroscopy
(FT-IR), and ultraviolet-visible spectroscopy (UV-Vis), and the results of
this study were in agreement with the proposed structural formulas of
these complexes.

Keywords : Ligand, metal complexes, Mannich condensation, gallic acid.

*) PhD student, Department of chemistry-Faculty of science-Al-baath
university Homs-Syria.

**) professor of inorganic chemistry, Department of chemistry-Faculty of
science-Al-baath university Homs-Syria.

***) professor of organic chemistry, Department of chemistry-Faculty of
second science-Al-baath university Homs-Syria.
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35 Lgang Wik cusyng «Co(I1), Ni(I1), Cu(ll), Zn(11), Cd(11) , Hg(Il)
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il Jeliy Glllal) (aes (ge 4806 3a3a ddafije jual e
polaal) ligl ae ledeliny @iy Alagiyall dpaee Cldine junal e
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: (P C-NMR , "H-NMR) (g55ill asbaliaall o))l Slea v/
spectrum NMR proton and carbon device 400 MHz model
Bruker by Switzerland company .
Electrothermal Melting Point Apparatus : )lgay! 4o (uld jlea v/
60F250 JalSlalls Aullas o ial¥) (e 4380 A8l L sila S milia v/
AoV Merck 48,8 (e 20 X 20 el
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. b e cUltra sonic Assall (3sile zlsaYl Slea v/
Adbiaal alagll Gl e deganay ¢ oubline Sae 3930 Oldas Vv
tAaddiiocal) Auliassl) Agall-2-3

.98% 55y AL clllall yaes @

99% s5lan o) g L e

37% bty 2wl aysill Jolae @

198% s5lany AL el asisSy3l 25K @

%98 Wl oudan S g SN )< @

199% 3slany L) S ulail) 4K o

ol il S e

¢ el s e Sl ¢ Jgiltine ¢ Jgl) ¢ QLS ) Ailide Bpiae ilnde @

Sigma-— Aldrich , Fluka , Merck , BDH :45%) sl z ) ¢

alle 35l daga cd LY dum ) sysh sale) (e il Casadinl S
: (M) Uagiyal) g likaa) -3-3
tdalye EOU 3y ddadiyall g lilaal
tasiady) Osd Qs ol )l e cpll) 55 DL Jelds 2 g Al
ousSe e oulaline iy 3950 250 Ml Arws Al AU (55 S (350 ) Glay
) ples & claill e (LS5 10MI 5 a1 555 L (Immol , 0,138 g)
Wla) &5 & (e alill DY) s 60°C 5yl all days ¢)5S5 Cuny
Caai Baal il e dlyaill paiys (37%)2all )68 (1 mmol , 0,25 ml)
el
bl amea Jslaa ddlaa) t AL Ada pal)
e 10ml 5 AL Gl paea e (Immol , 0,1709r) Jslas st i
o ¢ Ansall Lpalal) dagdll yie 8ylath §ylad eday Jauilly il o3 ey luS sl
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ol S0 Sy OUe gy 5 85°C ) el ylall Ay pdjfy el gy &
Ll gileg S milica aladinly Jeldill jw adii & Cua ¢ delu 18 3240 (Reflux)

TLC 43,0 45,5
¢ Jelanl) GJU Jan AR A jal)

dalay G Al gall (ssime £ laanss A8 By day 3 2yl Jelit = ey

L_aJ)LL_m).aln;)_wtan24 Q=g ¢ ?M\ d;.d\

Leiysh sale) did Cadaty (Jsilinall (po AL 40aSy & Hlalall e lally Lelut Sy ¢)jiia
Agapar 5 AU sl i sl JS0 &l e Jpand) b (Glladll Jolyl
Loa ZdsY) dlgall Slgai) cilays e Calids a5 167°C jleail dn )35 %62.5

O\c _OH NH,

Dloxane

+ + CH,0 ——>
18 hours
HO OH 85°C
OH
NO
m.p = 260°C z
m.p = 146°C
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: [M] Aasi jal) g (Zr#, Cr3*, Cu?* ) clighl ciltina g likua) -4-3

(100ml) dx 25l & daiadll dagyall e (0.160g , 0.5 mmol) il o
Jsliae (10mMl) 3 edaling & yaas 32530

(10ml) & AL eyl 55830 26K 6 (0.116 g, 0.5mmol) oy <
asii il Jial slaal) o5l S5 Jaiilly dagiyall Jslae ) ddsmiy Jibise
i gy i sl Gl JSE ey a8 (al) i) S (e dalds sae ddlialy
. PH=T-8 3 U sll die (¥ i) S ALl e

ce Oy JSERS A all Bla Ao dies Aol (2) 3aals clpadll iy %

) dE) AU e bae ALl Jsilially dusty 5 Ul bl i) o8
-(59.88%) 253,41l 5 (10.08 g) cauhll (35 IS5 iials

Glldy ¢ ddnall dpmylall 5)S0 8 C0lSl clig agmy ade (e (3iail) 25
AGCH e Gl anly IS Jaadly ol Cum czadl) i Jslaa aladialy

Canly JS Jaagl Cua ¢ diaall 020 5,81 3 O sl cilisd agms i
Cyaa) diadl Jolaa ) dzadl) i Jolase dalal 2ay 35 AGCH (o (oand
(53 dnall Jslaal Al gall 48U B (Wl 5 5 ¢ cpdailly g3V (e
LS e sed JEL 10 Q71.CmEmol ™ gslus culsa 1077 M 385

Ngaibiad duhag psladlly ag )SI Claiee juaad S d3yall udiyg

sV VAl Claiaall jaast cdlels e il (S

MeOH
M+ ZrCly N?Et)3 IZr*M(Hzo)Clsl +HCI
M + CrCly.6H,0 MOH o [cr"'M(H,0),Cl,] +HCl  +4H,0
N(Et)3
M + CuCl, MeOH o [cu™(H,0)CI] + HCI
N(Et);

Agihtine s daiemal) Alagipall &5l Galsall (may (1) Jsaadl s
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(Zr*, Cr3*, Cu?")

Agimal) gtk g (M) Aagipall 3ayally Ailil) Gailadll any :(1) Jstad

Formulas
Comp. (MW) Color M.p (°C) Conductivity Yield (%)
g.mol™! Q'.cm?mol’!

M 320.2 (A 167 - 62.5
Zr'M(H,0)Cl, 534.84 o >>300 10 59.88
Cr'M(H,0),Cl, 478.18 Aie yaif | >>300 22 63.65
Cu'M(H,0)CI 436.26 ] >>300 18 56.98

P Al il sl i s b Ly

a5 S)) Siaa
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A5V Gldbladl alasiuly (M) dadyall 4558 Cinas

. (UV-Vis);s (FT-IR)s *H-NMR,C-NMR
lbiae asas dayall (1) JSEN elpeal) aad Lo dedY) Cada jelal Cu
(O-H) 4 sane LlkicY st (34310M ™) Lmsall daeY) die Gty Galaidl
LlaiaY 253 (2925em ™) 5 (NH LalsiaY aa3 (3370cm ™) 5 ¢ 4l sl
Jaall die dimye aliaial dlac adall bl WS ¢ (C-H SP3) dc sans
e Galaid lae 5 ¢ LS s < (O-H) Llisy 253 (2500-2700cm™)
Cililan] LAYl ¢ Jaul 5 KU de gena & C=0 LlaiaY 2523 (1689cm™)
1 A (2)dsaally daunse (gya] Galiaial

(Mikasall (FT-IR) sk & (abaiad] cililiac o 1(2)Js2al)

grgall 2l G gl 5,050
v(cm™?)
3431 O-H(phenol)
3370 NH
2925 C-H SP3 hkial
2500-2700 O-H(carboxyl)
1689 C=0
1598 Cc=C
1510(symmetric) C- NO;
1327(asymmetric)
1400 (C-H SP3) (/i
1263 C-N
1187 C-O(Carboxyl)
1112-1075 C-O(phenol)
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100

OH Carboxyl
2600cm-1

%T CH sp3 —
NH  2925cm-1 (€=0)

(C-0)
3369cm-1 1689 cm-1

1187m-1

OH
3431em-1 (C-N)
60 1263m-1
1598 cm-1 (NO,)
1327 em-1
50 1 . | . | .
4000 3000 2000 1000 400

Wavenumber [cm-1]

(KBr) & (M) ddagyall (IR) ¢hpeall cont 3281 Cada 1(1) Joil)
M aasisall (3) 5 (2) PSA 55 ) podalinall (555l Cpipll Canda dais LS
vie il Al eday 3l (DMSO) el S giles (e (50 8

3523 5,60pPM L3y sie dpalal jedi WS ¢3.52ppm 5 2,52ppm cpalysiy|
Jsandl 3 daimse cilalyyl Cadal) (g cdelill L aadia) GluS sall ol

.(3)
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-OCH,(dioxan
2 EE33 g g8 08
o | / o N
CyH  (Cl0-H , i
oy OH s 1 N
| 1 I -CH, 12 : O
1 " 5
WA N-H 0 o CH 4 )
/ 1 ! | |‘ N 3
| H
\ ‘ ;II 9 7
- HO™ ) OH
OH
P C,,-OH _
C2-H 7N
SO\ /
pMSO A
// . // \\
. - \\_‘
P e :
’_______,’—_’—_—/MU L %W * *
I T I T I T I T I T I I I T I
PPM 14 12 10 8 6 4 2 0 2

M ihaiisall tH-NMR 535 5d) oaalinadl (g5l ol Casla 1(2) Sl

C9-OH C8-OH
/\C7-OH
7N
\ \ \ \ \ \ \ \ \
PPM 8.42 8.40 8.38 8.36 8.34 8.32 8.30 8.28 8.26

M idagyall TH-NMR 53550 halinal (g5 oyl il s 1(3) JS&d)

107



Otlaal) Cligl aa Allalina g i) (e (e (Fida fraibe Gabuld 43iuda 4 0 g gLkl
( Zr4+, Cr3+, Cu2+ )

THINMR (555 ) msbalinall (5 5 5il) (i 511 Caplal sy 531 2 2(3) J g

M adas yll
0]
.
3 1 N\O_
4 2
3
ppm Shaasll L 3Y) No
8.16(d, 2H, j=12Hz) C2-H
7.25(d, 2H, j=12Hz) C3-H
5.05(s,2H) - CH;
8.42(s,1H) C7-OH
8.28(s,1H) C8-OH
8.30(s,1H) C9-OH
7.18(s,1H) C10-H
9.32(s,1H) C12-OH
6.96(s,1H) -N-H

Jise Sl 4 M gyl (4) JSa 35S0 bl gootll oyl Jade WS
8 pnhalinal 55l Gkl il (s ((DMSO) sipaall S sils

(4) Jsaall daunse clalyy) sae 3l (S5all dB-DMSO ol 3C-NMR
: Sl
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N e [ ;I
O, OH L N
12 (0]
10 2 6 %H2\ 2 2
‘ | IR N
C2 C3 ) Z
HO s OH DMSO
OH
c7cy9 Cl1 cii C6

T T
150 140 130 120 110

T T T T T T T T T
PPM 160 120 80 40

M ihagi el BC-NMR 53S0 caudalinall (g3l o))l Cagda 3(4) Sl
M adagi jall BC-NMR S5 pusslaliaall (gssill iyl Cadal V) ad 2(4)Jsaad)

2 H‘
3 LN
ppm (Sbasll ~L 331 No
168.05 c=0
138.38 il
126.17 C2
115.57 C3
153.45 C4
48.24 C5
112.32 C6
144.08 C7
139.57 C8
143.54 C9
76.79 C10
118.12 C11
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( Zr4+, Cr3+, Cu2+ )
e 3 (M) ddagyall (UV-ViS)  iyalls dpmaiiadl (558 2] Adlidas <jelils

¢ 1Cm  Gae @b S e Bds ity (DMSO) awSsile die (g2
(5) il a5y LS (276 NM, 376NM) die yfiacaly (yfiad LAdjall 5))a Aa g
de AV Al B s Al Agg NI cVENY) ) ged o oSe
e (m - mx) gl oo S AN JEY) (260nm) xie lylsag (276nm)
dosane (A AR Ll lly dplaall Cldlall 8 4000 Loy o ddagyall ol5iaY
JEsY) i (376 NM ) wie dpabaial eV 36l Lall Wl (il 5<0) (C=0)
A4S A gyl gyl e Aadipall elgial dags (1o k) gl e s 5K

(C=0, C-OH, NH, NO2) cilesandl 321l

Abs

200 300 400 500 600 700 800

(M) idagiyall (UV-Vis) casha = (5)Jsal

:(M) Aaiyall aladiualy §pianal) duisnal) cilaeal) 4y dufs —2-4
(FT-IR) ¢lpeall cni Lo da i) ddldan 2ty 8y sl cilaaall 4 o)
DA oy laaall dla el GLILYI (s Cum o(5)Js2alls (6,7,8) JIS—sY)
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eyl JalaiaY Al (aliaia¥) cililiae & L3l o(M) Alagiyall Cila pe L ylie
&V Al 3 1689CMT e V) Lpmsall SlacYl s ddagyall 8 (C=0)
Lalxiey salal) Al clial Uagly cculiied 3 (1637-1629-1637Cm™Y)
Jisiny OS5l By0) ae Gamall Bl e e 4S8 OH ddailyll
Al LY i) paloaiaV] Bl L) ) Aalin) «gif ki 48 i )
el Y ¢ ddaiial) 8 (3431 om) e (A Lnsal) 2aeY) sas (Rs48) OH
SV Emsall e ai L g Sy 588550 gtine & (3419-3421cm™)
Eign o Jy lae aall miall syals Cuny (ulail) dase 3 (3442 cm™)
dieal) (€ 8 NH de gane 35500 a2e (e ST 5 Lo ¢ gl 131 8 2L
oSy (s Lae i) okl 3 NH e sene Jalaial dliac # L3 aae A (1
Sl Sy DA e o o (Ka(M) Adaiipal) o Sanall 05 Bl ol Jsil
daimse (Al alalipy Alayl ddadl OH 5 COO™ eSSl cile sans
(S)dsad

100

%t 80

OH
3412em™!

NH
3370cm-1

1 1 n
2000 1000 400

Wavenum ber [cm-1]

60 f 1
4000 3000

[Zr*M(H,0)Cl3] diaall ¢ )penll ciad Lo 2t Cila 1(6) JS)
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( Zr“*, Cr3+, Cu2+ )

%T

100

%T

100

80

60

OH

3419m-1
NH

3373m-1

(C=0)
1629c¢m-1

3000

2000
Wavenumber [cm-1]

1000 400

[CreM(H,0),Cly] tiaall s haall cunt L dnsd) Cagla 1(7) Sl

90

80

70

60~

3365Cm-1
NH

50
4000

3000

2000
Wavenumber [cm-1]

| L
1000 400

[Cu*M(H,0) CI] sinall ¢ lpeall cias Lo dxi¥) Capla 2(8) JSil)
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b sl 2 Ay gl a0

Lol a glal) Al

Ll o3

Liltina s (M)akaiiyall (FT-IR) cish 8 paliaiall cilibiac 2 :(5)dgaad)

sl aand)
H(cm™) Ll 611 5 e 30
Cu*M(Hz20) CI]] | [Cr*M(H20):Clz] | [Zr*M(H20)Clz] (M)
3442 br 3419 br 3412 br 3431 br O-H(phenol)
3365 s 3374 s 3370 s 3369 s NH
2920 w 2925 w 2923 w 2925 w C-H SP? hkial
= = - 2500-2700 br O-H(carboxyl)
1637 w 1629 w 1637 m 1689 s C=0
1598 s 1599 s 1602 s 1598 s Cc=C
1504(symmetric) | 1504(symmetric) | 1500(symmetric) | 1510(symmetric)
1304(asymmetric) | 1324(asymmetric) | 1321(asymmetric) | 1327(asymmetric) C-NO2
1266 1267 1267 1263 C-N
1186 1188 1187 1187 C-O(Carboxyl)
1110 1114-1079 1111-1043 1112-1075 C-O(phenol)

S pmnall Ciliiaall (UV-ViS) 4 jpalls dunndial) (368 AaiY) Galdal dulyn A (s
sels 1aad ¢(6) Jsaall s Ayl il e gl (9,10,11) JISY) 3
& Al Llgy dgad dam (- H) el e (S A JEDU saslall addl)
sl e s FSNT JED 525l aadll Canliil e 3 ((C=C) plaall culilal)
Dall Ay f) £l el dag Y Amsall JLY) sa (N> T x)
saile 30l Aadiie aadll (mmy Cipels LS ¢ Ganal) pe cpmasSY) il e 33 5mall
Jy sxle A Cpelagcag Slls Gulaill gaine Calilal 3 d-0l A 5SIV) Y
cstisS )l diae il A LM gl e sl
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(Zr#, Cr3*, Cu?")

Abs

12

1
08 -
06 -
0.4 -

0.2 -

0

260nm /‘ 396nm

312nm

200

300 400 500 600 700 800

[ZFM(H20)Cla] siaall &pall 5 dmndidl 38 AV} il

Abs
25 400nm

2 -

664nm
15 -
4

1 264nm /*70 nm
0.5 -

0 T T

200 300 400 500 600 700 800
05 -

[Cr*M(H20)2Cl2] dimall d5all 5 dpmuiiall (358 32iY) ot :(10)JSd)

Abs

1.2

1

0.8 -

0.6

0.4 4

0.2

260nm /> 400nm

0

200

300 400 500 600 700 800

[CU*M(H20)Cl] il &l 5 Apmiil) (358 21 i 5(11)JS
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8 yndanal) S jall A jall g Apaaadisl) (3 58 cilualuaia¥) : (6) J g2l
Comp T— T * n - d-d Lad S
M 260-276nm 376nm —
[Zr*M(H20)Cl;] 260nm 396nm 312nm
[Cr*M(H20).Cl;] 264nm 400nm 664-704nm -—
[Cu*M(H0)CI] 260nm 400nm 932nm —

D Agidnal) cldlaall B caal) dud dud -3-4

Oe Adle Glapy e el e S Cis el Al Pl e Al G )
t b W 800° C 5yl
Ge 1.5MI ) Canaly da Bds (8 a5 Sae (0 0.0340 g pny
JSii ¢ Cauaig Al 500 8007 C Al s el & a3 3S5all Cig V1 (aes

0.0084 g 4335 S5 ZrO; 83l sl Ll
1ol s Cilus

e

100 x 252 g, i, s el v
17.063 % —100x 1244
534.744

17.063 % = a5 585 31 A Ll & i) Al
+ 05550 Aaal) il Al v/
Zr («91.224 g ¢s~372r0p 2 123.2228g  JS
Zre Xg ¢35 ZrO2 o~ 0.0084g JS
X =0.00621 g
D dinall (8 daleall o5 68 3 A UL
18.289 % =100 200621
0.0340
18.289 % = a 5558 31 laall A siall sl
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( Zr4+, Cr3+, Cu2+ )

Al Col) Y1 (7) Jsis) (e Cam ([CURM(H0)CH] el i ol
ind) b pleall A patl) Canall

Clsaall & alaall dppypatl) Caaally dyydaill Caull (7)) Jgaad)
Comp. Metal ratio
Calculated % (Found) %
[Zr*M(H20)Cls] 17.06 18.28
[Cr*M(H20)2Cl:] 10.87 12.91
[Cu*M(H20)ClI] 1457 15.72

580 ailiadlly i) Ay iy Aiadall duhyall e Talaie |y codle an Ll dagis
Z\_Alﬂ\ @..45\ \.@J C_)Ss.\ D‘)AAMJ\ Chldaoll

cl. OH cl
0. 0 Cl
C1\\C/r/ Ne? NO, cl\\Z{/O\C¢O NO,
/
H,0 H, HZO/ H,
C c\
N N
H H
HO OH HO OH
OH b OH h
H20\ o
0] NO
= 2
A—t Ne#
H,
C
SN
H
HO ol
L OH _

sclaiially claliiay) -5

_2_&;&4\5‘5)‘%\“ L,_Sﬁm - 31415 C—}.ﬁLﬁ wL}}I (M) DJ:\AA M‘)‘ " . - e:i °
AN (e o A L5l Gmen [ diiagial a4 ]
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o Lolas daiie Aagipall IR 5 (BC-NMR,*H-NMR) NMR 1) il o
S

Jal (Zr*, Cr¥, Cu?t ) colaad)l clisd ae (M) ddagipel) dlelie 23 @
Szl Ganall e agiyall aladl Ao o a5 3 s wabas Abaee Cilsies
) 45085 Aatiye ol (M) Aaiipell el @lldyg (1:1) dsaeall cilaial)
.(Bidentate)

coa] L alee sl e Adagipell aies o 58 @

sl Clsinally Aagpall dymslsndl Aladll Ay - i @

:aaball -6
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g4 Silagig-igatially Sl gisdll (SIT ggtinoll agans
"I""' ) A.II .i" ..o]l ;il lo oo M
S 3l gilaoagall aa il sasaig Alcea damascena

. . £
,9.3._;" s \.q.ull.mﬂl
g gl T bl gl 53y PEEUISTY
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Determination of The Total Phenolic Content and
Flavonoids in Some Plant Extracts of Alcea damascena L
and Determination of Chemical Composition of Seeds
Essential Oil.

INOOR ALJOJO RANDA ABO TARA 3Ahed Abou
younes

Abstract

This study aimed to determine the total content of phenols and
flavonoids in aqueous and alcoholic (methanol) extracts from the leaves,
flowers and seeds of the Alcea damascena species, prepared using a
Soxhlet device. The chemical composition of the volatile oil from the seeds
was also determined by gas chromatography after it was extracted by steam
distillation using a device Clevenger. The results showed that the aqueous
and methanolic extracts of the flowers contained the highest percentage of
phenols, which amounted to (113.33, 112,188 mg/g), respectively,
followed by the leaf extracts, which amounted to (97,294, 67,499 mg/g),
while the seed extracts contained the lowest percentage of phenols, which
they were (15.696 and 55.183 mg/g), respectively. The aqueous and
methanolic extracts of the flowers also excelled in the total content of
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flavonoids, as they were (154.247, 89.205 mg/qg), then they were followed
by the leaf extracts, which amounted to (73.527, 76.138 mg/g). As for the
two seed extracts, their percentages were (17.319 and 17.471 mg/g),
respectively. The results of the chemical analysis of the essential oil of the
seeds by GC/MS also showed that the oil contained approximately 52
chemical compounds in different proportions. The main compounds were:
(11.8814%) Linoleic acid, Cedrol (9.0215%), (8.9552%) Palmitic acid,
(7.0296%) 13- Docosenamide.

Keywords: Alcea damascena, Plant Extracts, Phenols, Flavonoids,
Essential Oil.
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5 furan, 2-pentyl
N 5.946 | 0.2103 octanal (cas)
¥ 6.4?35 0.2254 methylenecyclopropyl)-
£ 7.147 0.2225 Benzeneacetaldehyde
.0 8.2268 0.4347 1,3-cyclooctane
A 9.353 0.1904 nonanal (cas)
v 12.72 | 0.2463 2-decanone
A 1;.28 0.1798 decanal (cas)
A 133.653)6 0.2025 methyl n-nonanoate
AR 23.%0 0.2118 beta — damascenone
) 23528 1.6271 alfa-cedrene
Y 23%50 0.584 gamma-muurolene
AY 2;.%5 2.3689 Widdrene
N 23?28 0.4228 alpha.-longipinene
JNe 236’3.986 0.2039 beta.-chamigrene
A1 2513.31 0.4671 1-(2-hexylphenyl)ethanone
AY 24%0 0.6697 Pentadecane
NA 257.6(3)9 1.5047 Cuparene
N4 23.839 0.2153 8-amino-3-t-butylquinoline
AR 22.?10 1.0446 phenol, 2,4-di-tert-butyl-
AR 2(‘3.‘6131 0.2775 6-hydroxymethyl-1,4,4-trimethyl-
83 bicyclo(3.1.0)hexan-2-ol
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Yy 28.13 | 0.2321 8.beta.h-cedran-8-ol
Y 25.12 0.706 Cetane
41
AR 28.64 | 9.0215 .alpha.-cedrol
Yo 25.389 0.2862 4,6,8-trimethyl-7,9-undecadien-5-ol
AN 23.384 0.4454 pentatriacontane (cas)
Yy 35.%4 0.2056 heptyl — cyclohexane
YA 3(‘)535 0.5263 1-(4-isopropylphenyl)-2-methylpropyl acetate
.Ya 303.%3 0.7342 alpha.-Cedrol
AR 35.10 0.362 | phenol, 2,4-di-t-butyl-6-nitro- $$ 2,4-ditert-butyl-6-
56 nitrophenol
.M 31.49 | 0.6433 Heptadecane
Yy 33?6,34 0.3069 nonadecane (cas)
ARl 33773 0.3528 Pentacosane
ye 35.195 0.4421 tetrapentacontane, 1,54-dibromo-
Yo 324.14 0.4733 methyl tetradecanoate
Al 35.985 1.0213 Octadecane
Yy 3§Z§9 0.7376 2-pentadecanone, 6,10,14-trimethyl-
YA 3?.%4 0.338 phthalic acid, butyl tetradecyl ester
e 39?43 5.0644 methyl palmitate $$
e 45.277 8.9552 palmitinic acid
8 41728 4.5126 9,12-octadecadienoic acid (z,z)- (cas)
&Y 45.%5 1.8726 8-hexadecyne
&Y 44(15.5;9 9.7101 linoleic acid, methyl ester
K3 442.592 3.6828 methyl oleate
5
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g0 45.68 | 1.6776 kemester 9718
08

A1 46.67 | 11.881 Linoleic
87 4

Y 51.39 | 5.9212 Hentriacontane

A 52.31 | 2.5694 9-octadecenamide
33

4 53.09 | 4.3088 Oleamide
4

o 53.90 | 3.7734 Nonadecane
86

.0 56.04 | 0.2561 eicosane (cas)
02

.o% 56.88 | 7.0296 13-docosenamide
2
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JAogadl Lnle ld 40y 5 damascena
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