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Scientific refereed journal, accredited for the purposes of scientific promotions,
published by market research and consumer protection center, university of Baghdad, republic
of Iraq by two numbers per year.

Specialty:

The journal publishes scientific researches i the field of social sciences that are directly
related to the market and consumer in various fields including public health, marketing,
economics, environment, agriculture, pure science and media.

History:

The journal was established on 26/8/2008 as one of the scientific refereed journals of the
university of Baghdad, and since that date the journal has taken important steps through
continuous development until it took its form and its current organizational structure as a
specialized journal that publishes applied researches and studies in the field of social sciences
that are directly and indirectly related to the market and consumer.

Vision:

To enhance the level of scientific research m the field of market research and consumer
protection and to achieve a distinguished mternational position through publish of scientific
research i this field that aimed at to serving and developing the society.

Message:

To provide the appropriate journal and scientific references for researchers which
working 1n the field of market research and consumer protection through the publication of
scientific research m this field in English languages with emphasis on strict adherence to the
standards used in scientific publishing.

Aims:

Publication of scientific research in the field of social sciences that are directly related to
the market and consumer with high quality on a large scale, thus contributing to enhancing the
culture of scientific research in this field to contribute to the service of society in this vital field.

Open Access Statement:

The Iraqi journal of market research and consumer protection 1s a scientific journal that
available to all (free research 1s available). There are no fees to download the published article in
the journal, which 1s listed on the journal website by the researchers. The ccby 4.0 license policy
1s set out in the following link:
https://creativecommons.org/licenses/by/4.0
International and National Standards:
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* International Electronic Number (E-ISSN: 2523-6180) for electronically published journals.
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1. Editorial Duties and Responsibilities:
1.1. Publication Decisions

The editorial board is the responsible for approving the publication of the scientific article submitted to the journal.
All they will be evaluated to ensure that they meet all the criteria of publication’s terms and conditions regardless of race,
gender, religious backgrounds, ethnicity, nationality, and political philosophy. What is taken into consideration is the
scientific value, ethical criteria of work, scientific research integrity, language, citation and plagiarism. The editorial board is
committed to improve the scientific sobriety of the journal through the publication of researches according to their

importance, clarity, originality and their accordance with the terms and conditions announced to the researchers.

1.2. Confidentiality
The chief and the members of the editorial board undertake not to disclose any information related to submitted articles to
the journal except those necessary information authorized by the authors, editors, consultants and publisher.

1.3. Disclosure and Conflicts of Interest
It is not permitted for the chief or the members of the editorial board to use any information stated in the unpublished

articles their own scientific researches except by having a written permission from the original author of the research.

2. Reviewers Responsibilities:

2.1. Contribution to Editorial Decisions

The articles will be reviewing by the reviewers helps the editorial board to make the appropriate decision concerning the
research. Furthermore, the reviewing process may help the author to improve his/her research. The editorial board is committed to
give the arbitrators the regulations, standards, and the level of sobriety of the documents and papers accepted for publications in the
journal. The editorial board is also committed not to disclose the names of the arbitrators unless with a written consent by the

arbitrators themselves.

2.2. Promptness
It is necessary for the selected reviewers to notify the editorial board, in the appropriate time, of their inability and wish to

apologize for article review.

2.3. Confidentiality
It is required from the reviewers to deal confidentially with the researches sent to them for reviewing, The articles cannot be
disclosed or discussed with others, except the editor of the journal.

2.4. Standards of Objectivity
The objective criteria in arbitration are a must and the personal judgments concerning authors is not allowed and
disregarded. The arbitration must be reinforced by clear opinions and scientific arguments and it must be in accordance with the

regulations and approved criteria of “publication terms” of the journal.
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2.5. Acknowledgement of Sources

Reviewers must notify the editorial board by the non compliance of the author with the standards of publication in the journal and to make
sure of the aptness of the references with the sources and that the sources must match the ones listed in bibliography. It must be ensured that the views
and arguments presented do not belong to other researches. They are must alert the editor of the existence of similarity or overlap between a manuscript

submitted to the journal and other published researches.

2.6. Disclosure and Conflict of Interests
It is not allowed to use any information and ideas stated in the arbitrated manuscripts by the arbitrators for personal purposes, competitive
interests, or any other interests, and wouldn’t be taken into consideration when reviewing a manuscript of any of the authors, institutions, or companies

involved.

3. Authors' Duties:

3.1. Article Standards

Researcher(s) must comply with the regulations and disciplines of “publication policy” and the writing style approved by the journal. Criteria of
accurate manuscripts must be provided through clarity of the aim, presentation of results in an accurate and sequent way, discussion of these results to
fulfill the aims of the research along with object justification of the method of research. The manuscripts should be enhanced with work details as well as
with modern scientific references. Researches should not include results stated in other researches. Inclusion of results that are forged or stolen is

considered unethical and unacceptable behavior. The researcher should sign a pledge concerning the above items.

3.2. Originality and plagiarism
The author must avoid plagiarism or quote the words or ideas of others and include them as a special research work as well as quote without
reference to the original source adopted, the journal will responsible for Plagiarism check for all the research submitted for publication before sending to

reviewers.

3.3. Multiple, Redundant, or Concurrent Publication
Researchers should not send their work to more than one journal; otherwise, it would be against the discipline of the publication. It is not
permitted for researchers to submit a manuscript being evaluated to another journal which has its own policy of publication. In case of submi tting a

manuscript, a researcher can retain the published material.

3.4. Authorship of the Paper

Specific names of the authors must be given, those who have made significant contribution in the research including idea of the research, design,
implementation, and writing. One of the authors must be appointed as a coordinator to be in contact with the journal. A final approval should be given for
the final version of the manuscript submitted to publication (the pledge).

3.5. Disclosure and Conflict of Interests
Researchers should reveal financial support or any other kind of support provided for them. Also, they should reveal any financial conflicts or
other issues that affect the results or the interpretations of the research.

3.6. Fundamental Errors in Published Works
Researcher(s) should notify the editor or the publisher in case of misstatements in the material of their manuscripts in order to do the
needed corrections in the misprinting forms. When authors discover a significant error or inaccuracy in the published research, they should

inform and cooperate with the editor or the publisher of the journal in order to undo or correct their researches in the misprinted form.
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Publishing terms

First: General requirements:

1. Publishing language: English

2. Page setup is set at a distance of 2.5cm from-all sides.

3. Times new roman font is used to write all parts of the article including tables, figure, pictures, references, etc..., no other type of font may
be used.

. Article papers are numbered starting from the first to the last and the page number is placed in the middle of the bottom of the paper.

. Figure and tables are put in the article in a clear and similar format.

. Turnitin program will be use to detection plagiarism before submission of article to reviewers.

. Article will be accepted for publication after being arbitrated by 2 scientific reviewers.

. The article pages submitted for publication shall not exceed 15 pages, including references and appendixes.

. Article is submitted to the journal directly in four copies with a CD or uploaded through the journal's website.

http://jmracpc.uobaghdad.edu.ig/index.php/IJIMRCP/index

10. The application for publication of the article shall be submitted with the researcher's pledge to the journal.

11. Publishing fee of the journal is:

a. 125000 Iraqi dinars for the local authors

b. 150$ for the foreign authors

c. Free for the authors from development countries http://worldpopulationreview.com/countries/developing-countries/
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Second: Technical Requirements:

Avrticle title (written in size 12, bold with capital letters).

Name of the first author and his scientific rank®, name of the second author and his scientific rank?, name of the third author and
his scientific rank®... (written in size 10, bold, italic).

Author Address: (written in size 8, bold).

'Department, branch or research unit, college, institute or center, university or institution, city, state, official e-mail.

2Department, branch or research unit, college, institute or center, university or institution, city, state, official e-mail.

®Department, branch or research unit, college, institute or center, university or institution, city, state, official e-mail.

Note: In the article is a part of M.Sc. or Ph.D. thesis, please referred to it at the first page of article.

Abstract (written in size 12, bold with capital letters).

Key words (written in 9, bold), not less than 3 and not more than 5 words (written in size 9, normal).

Article text:
Scientific article Administrative and economic article
Introduction (written in size 12, normal) Introduction (written in size 12, normal)
Materials and methods of work (written in size | First topic: methodology of the article (problem, importance, objectives, article model,
12, normal) hypotheses, methodology, boundaries, location of the study and its design, means of data

collection, management of study, validity and reliability of the tool and the statistical
methods used), and relevant previous studies (written in 12 normal size)

Results and discussion (written in size 12, | Second topic: theoretical equilibrium (written in size 12 normal)

normal)
Conclusions (written in size 12, normal) Third topic: Analysis and discussion of the results (written in size 12 normal)
Fourth topic: conclusions and recommendations (written in size 12 normal)

References (written in size 12, normal)

1. The Iraqgi journal of market research and consumer protection depend of the American psychological association (APA Referencing).
For examples of references writing (article, book, thesis, conference, internet or a guide) please visit this link:
http://www.ukessays.com/essay-help/referencing/apa-referencing.php#

Or

https://www.ukessays.com/referencing/apa/generator/blog.php

For example:

In the text (12 Bold) In the references list (12 Normal)
(Alsoufi, 2019) Alsoufi, M.A. (2019). Use of immobilized L-arabinose isomerase for production of
Alsoufi (2019) observed that... tagatose. Iragi Journal of Market Research and Consumer Protection, 11(2), 122-131.
(Alsoufi & Aziz, 2019) Alsoufi, M.A. & Aziz, R.A. (2019). Production of aspartame by immobilized
Alsoufi & Aziz (2019) observed that... thermolysin. Iragi Journal of Science, 60(6), 1232-1239.
(Alsoufi et al., 2019) Alsoufi, M.A., Aziz, R.A. & Hussein, Z.G. (2017). Effect of some artificial sweeteners
Alsoufi et al. (2019) observed that... consumption in biochemical parameters of rats. Current Research in Microbiology and
Biotechnology, 5(3), 1095-1099.

(Ledenbach & Marshall, 2009) Ledenbach, L.H. & Marshall, R.T. (2009). Microbiological Spoilage of Dairy Products.
Ledenbach & Marshall (2009) observed that... | 1% ed., Springer, Germany, p. 41-67.

2. References are written exclusively in English in the text (Bold) and (Normal) in the list of references, and if there are any references in the Arabic
or other language then it must be translated to English.

3. References are arranged (in Roman numeral) according to the sequence of the alphabet.

4. Names of journals in the list of references must be writing completely and without use of abbreviations.

5. Modernity of references should not be less than 50% of the total references that used in article. Modernity is measured within the last 10 years.

6. Author must be use at least two references published in Iragi journal of market research and consumer protection in his article in order to raise the
citation of journal, authors and university.
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DEVELOPING SOFT CHEESE INDUSTRY SUPPORTED WITH MEDICINAL
HERBS AS FUNCTIONAL FOOD

Hamdia M. S. Al-Hamdani*, Sunduse H. Ahmed?, SalwaKhudadat®

!Assistant Prof. PhD., Market Research & Consumer Protection Center, Univ. of Baghdad, Baghdad, Irag. cioffil6@yahoo.com
?Assistatn.Prof. PhD.Biology Department. Al-Mustansria University.Baghdad, Irag. drsundusahmed18@gmail.com

% Lect. Dr. Biology Department. Al-Mustansria University. Baghdad, Iraq. salwakhudaadat2017 @gmail.com

Received 29/ 7/ 2020, Accepted 21/ 10/ 2020, Published 30/ 6/ 2021
This work is licensed under a CCBY 4.0 https://creativecommons.org/licenses/by/4.0 BY
ABSTRACT

Herbs and spices have long been used to support various food products, including
dairy products because of their flavoring, taste, texture and general appearance as well as
therapeutic properties such as antioxidant activities, infections, microbes, anti-diabetes
and hypertension. Therefore, this study aimed to demonstrate the effect of adding ginger,
cinnamon, lycopene extract and olive oil on the physiochemical properties, the quality of
the soft cheese produced and the extent of its acceptance by the lragi consumer, who
prefers this product in abundance to other types of cheese. So, this study was prepared
with ten liters of fresh cow's milk used in the manufacture of soft cheese by the dairy
factory/ Abu Ghraib/ Baghdad. Standard soft cheese was processed by filtering raw milk
first, heating, cooling, adding rennet, incubating, cutting, drainage the whey, salting and
supplementing with different addition. Five treatments of soft cheese were made by
regular method and supplemented as follows: The control treatment is to make white soft
cheese without adding anything other than the basic ingredients for making soft cheese.
While adding 2.5% of each of the ginger, cinnamon, lycopene and olive oil for each of the
second, third, fourth and fifth treatment, to the curd of milk and supplement its
manufacture from squeezing and preserving it until the necessary analyzes were done.
The results of the study showed a clear and significant variance (P<0.05) of the
percentage of fats, total solids, ash contents and calibrated acidity as the storage period of
the soft cheese product increased to 21 days. The results of the statistical analysis also
showed that ginger, cinnamon, lycopene and olive oil with certain concentrations had a
positive effect (p<0.05) on the physiochemical composition of cheese and on all sensory
properties. It was founded that supported cheese with cinnamon had the highest
concentration in phenol contents follow: cinnamon cheese> lycopene cheese> olive oil>
ginger cheese>control cheese which was 643, 564, 497, 424 and 213 mg\ kg respectively.
Also, It was found that lycopene cheese appeared highest scavenging activity for free
radical produced from DPPH followed by lycopene cheese, Olive oil cheese, Ginger
cheese and Cinnamon cheese were 96, 94, 91 and 88% respectively. Consequently, the
study concluded the importance of producing milk products fortified with medicinal
plants and spices and their availability to many consumers who want to consume these
fortified products to improve and preserve their health.
Keywords: Vital ingredient, physicochemical composition, HPLC technique.
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INTRODUCTION

Since the pre-historical era, the milk industry has developed the cheese industry with
many aspects, such as introduction of mechanization, the discovery of heat pasteurization for
milk intended for the manufacture of dairy products, and the addition of pure colonies of lactic
acid bacteria to milk prepared for the manufacture of soft and ripe cheeses.The food was
processed with the addition of probiotic bacteria as functional foods. It was widespread
popularity and acceptance for its therapeutic benefits, as it exceeded the digestive system. It
also included improving immunity, its anti-cancer properties, dyspepidemia, heart disease,
diarrhea and lactose intolerance (Vasiljevic&Shah, 2008).Cheese is one of the products made
from raw milk and using the starter of cheese leading to the curd of the milk and then, pressing
it to get rid of the excess water and then cut it and save it until it reaches the consumer and is
characterized by its high content of protein, fats and calcium.Also, cheese is rich in mineral
elements and vitamins that necessary for human health and for the construction of strong and
healthy boon when phosphorus is available beside calcium (Chapman, 2011).The process of
manufacturing cheese from cow's milk, sheep, goats, etc., and from other types of animals, is a
series of processes, including the preparation of raw materials, pasteurization, coagulation,
acidification, synthesis, dehydration,and moldings, compressing and salting(Effat, 2012).Since
ancient times, medical and spicy plants have been used to enhanced flavor as well as
therapeutic factors of most different foods, including different cheeses(Alsoufi& Aziz, 2019;
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Samah&Ahmed, 2019).Many studies have shown that cheeses are fortified with herbs and
spices have a significant inhibitory effect on many pathogenic microbes(Naveedet al., 2013;
Youssef & EIl-Sayed,2018), which lead to food damage and oxidation by ingesting free
radicals with their biochemical compounds (Bakheit&Foda, 2012). Because cheeses are
characterized as easy to digest and absorb, they are included in the numbers of many diets,its
consumption rate is great for most people and it is used in all daily meals, cheese are consumed
all without any residue and the average selling price is suitable for everyone. Soft cheese is the
only type available and desirable to most people in general in our country Irag, as well as the
manufacture of soft cheese is the main way to preserve excess milk in rural areas of the
outskirts of Baghdad and in other provinces as well as the lack of dairy plants to use that excess
milk. Previous studies have proved that herbs and spices can be added as flavoring agents,
preservative, as well as their therapeutic properties as antioxidants, pressure-reduced, anti-
inflammatory agents, and many other microbes.So, the wise use of medicinal herbs and
nutritional spices to support soft cheese products leads to an increase in their nutritional and
medicinal values and against many pathogenic microbes and as antioxidants as well as the
ability to develop different dairy products of vital value added to which the consumer and
eager for new products always aspires.So soft cheese was chosen in this study tosupplemented
with ginger, cinnamon, lycopene and olive oil rich in antioxidants, phytochemicals and
micronutrients, with enhanced sensory propertieswhich qualify it to give us the qualities of
therapeutic and functional foods in improving the functions of the body organs and treat a
number of diseases and make the human health better.

MATERIALS AND METHODS
Primary raw material

Fresh cow milk, low-fat pasteurized, lactic acid bactericidal strains, microbial cheese
bran that used in The State Company for Dairy Products\ Abu Ghraib\ Baghdad\ Irag. Ginger
powder, Cinnamon powder, olive oil, tomatoes, and edible salt were bought from local super
market, Al-Warda in Baghdad city.
Experimental design

Chemical analyzes of raw milk and processed cheese was performed, and cheese was
also manufactured in laboratories and dairy plant\ Abu Ghraib\ Baghdad in June 2019.
Fivetreatments of soft and processed cheese were made by regular method and support as
follows: First the control treatment (Cheese Control=ChC) was to make white soft cheese
without adding anything other than the basic ingredients for making soft cheese. While the
other four treatments were added 2.5% of each of the Ginger (Cheese Ginger= ChG),
Cinnamon (Cheese Cinnamon= ChCi), Lycopene (Cheese Lycopene= ChL) and Olive
0il(Cheese Olive oil= ChQO) to the curd of milk, it was lifted for 20 minutes, thenafter
coagulationand completed manufacture then squeezing and preserving it until the necessary
analyzes were doneas shown in.
Manufacturing of soft, fortified cheese with different spices

The improved method (Felix et al., 2013) in making soft white cheese was followed in
this study. Ten litters of fresh Cow's milk used for processing the soft cheese which were
supplied from Animal farm of dairy plant\ Abu Ghraib\ Baghdad. 1.2% skimmed milk powder
was added to raw milk with good stirring to homogeneity in order to obtain the desired
percentage of protein\ fat to produce the soft cheese desired by the consumer. Then filtered and
heated over a good pasteurization temperature of 83°C for 10 minutes, cooled to 30-40°C.
Then, it was added 0.5% rennet with good stirring, and then incubated at 30°C\ 40-45 minutes
until it wascoagulated completely. Then the cheese curd was quietly stirred with a special knife
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and the whey was removed, 1.0% NaCl was added to the curd to get the desired taste from the
consumer. At this point, four treatments were made by adding 2.5% fine powdered of ginger,
cinnamon, tomato lycopene extracts and olive oil were to the curd with an initial pH of 5.6.
The dried spice mixes were added to the curds and kneaded for 4-5 minutes until the complete
homogenization of ginger and cinnamon into the dough by kneading. Curds were squeezing for
5 hours then, each sample was divided into five almost equal cut of 250 gm each and under
clean sterile conditions. Then, each piece was kept under vacuum-packaged and was storage at
7°C\ 1-21 days until it was used for analysis and sensory evaluation.
Chemical analysis

Fat and the ash contents of milk and cheese were determined according to (AOAC,
1990). While, protein was determined by Kjeldahl method as mentioned by (AOAC, 2000).
Total solids and acidity were determined according to(AOAC, 2000). All the chemical
analysis was measured in duplicates at 1and 21 days of storage for each treatment.
Sensory evaluation

The quality of the fortified cheese samples was assessed with 2.5% of Ginger powder,
Cinnamon, lycopene extract and olive oil stored for 1 and 21 days by 10 members trained for
sensory evaluation of each of the following characteristics: color, flavor, texture, aroma and
taste using the sensory evaluation paper according to(Larmond, 1987).
Lycopene Purification

Lycopene purification method was installed by the research team. The silica gel was

filled with a column with a distance of 1.5x10 cm. The lycopene extract was transferred to
prepared column and the removal process was carried out using a solvent mixture (benzene:
isopropanol 9: 1) and flow rate was 1mL\ minute (Hyeonet al., 2017).
Lycopene determination

HPLC was used to estimate the lycopene content in soft cheese by taking 2 gm of
sample cheese fortified with lycopene and adding 40 mL of distilled water to the sample and
mixed well, after that 40 mL of ethanol and hexane mixture were added (4:3, v\v).The pre-
stagnation solution was left\ for 30 minutes again, then the supernatant was collected and the
collected residue extracted again using the same procedure described above.Likewise, the
supernatants were collected again, and the supernatant solution combined with another mixture
other than the previous was suspended and extracted with 10 mL of 10% NaCl solution and 15
mL of distilled water.The mixture was also left for stagnation for the fourth time for 5 minutes
until the mixture was separated into two transparent layers and then the top layer was collected
as mentioned above. Then all the top layers of the above extracts were collected and assembled
again, vaporized under vacuum, dissolved in 1mL of hexane and filtered through 0.2 pm
membrane filter, then analyzed by using HPLC (Agilent Technologies 1200 series, USA)
which is equipped with UV detector and C18 column (5 um, 4.6 mmx250 mm) (Sunfire"™C18,
Water Ltd, Ireland). The homogeneous mobile phase was examined after mixing it with
acetonitrile (solvent A), n-butanol (solvent B), and methyl chloride (solvent C), with quiet and
homogeneous stirring and then the readings were taken using the following gradient coil: 0
minutes: 69.3% A, 29.7% B, and 1% C; 10 minutes: 67.2% A, 28.8% B, and 4% C; 20
minutes: 61.6% A, 26.4% B, and 12% C; 40 minutes: 49% A, 21% B, and 30% C; 50 minutes:
69.3% A, 29.7% B, and 1% C with flow rate 1 mL / minutes. The absorbance was measured by
detection at wave length on 472 nm. The identification of lycopene was completed by
comparing the peak area and retention time with a reference lycopene standard. The calibration
was linear in the concentration range of 10-100 pg/mL (R?=0.9991) (Heyeonet al., 2017).
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Determination of total phenols content

The total phenols were estimated by mixing 0.5 mL of plain soft cheese extracts and
fortified cheese with different medicinal plants extract with 2.5 mL 10% Folin-Cioalteu. Add 2
mL of 7.5% sodium carbonate and keep the reaction tubes in the dark place for 40 minutes.
Then measured on an appropriate wavelength of 765nm to measure the free radical (Ismailet
al., 2013).

Free radical scavenging activity (DPPH assay)

Free radical scavenging activity was determined as (Le, et al., 2007). It was determined
by displacement of generated free radical with 1, 1-diphenyl-1-2- picrylhydrazyl (DPPH). It
was poured 100 uL of DPPH into methanol (126 uM) in 96 mL well micro plates, as well as
direct addition of 100 uL of ethanol extract at five concentrations 0, 100, 200, 300 and 400
pHg/mL and then was incubated for 30 minutes at room temperature. The absorbance was
measured at 517 nm using micro plate reader. As for the control sample, it was measured by
using the reaction mixture with ethanol only instead of the materials that support the cheese
samples.Then, DPPH assay was measured by the following equation:

. o Absorbance control - Absorbance sample
Scavenging activity (%) = Absorbance control x 100

Estimation the scavenging activity of any extract measured by the concentration needed
to inhibit the free radicals by 50% (IC50). In other word, the concentration of extracts
necessary to scavenge 50% of the produced nitric oxide (ECsp) was obtained from a graph of
scavenging activity (%) against a plant extract concentrations.

Determination of cinnamon acid and methyl eugenol

The concentration of cinnamaldehyde and methyl eugenol is concentrated at a
concentration of 1 - 200 pug\ mL in methanol according to (Akarcaet al., 2016).

Statistical analysis

It was used a statistical analysis program (SAS, 2012) to demonstrate the effect of the
different parameters difference on the composition and sensory properties of fortified cheese
by adding a specific concentration of spices used daily and healthy plants by the consumer,
using the LLD test - which shows the least important difference and compares it with big
differences Among the different coefficients in this study.

RESULTS AND DISCUSSION
Chemical composition of milk

Basic chemical composition in cheese and raw milk from which cheese was made was
presented in (Table 1). It was found the percent of fat, protein, ash, total solid and titratable
acidity content were 3.20, 3.50, 2.30, 9.90 and 0.13% respectively. While, it was found all that
percentages increased significantly (p<0.05) to 12.50, 12.60, 2.82, 39.55 and 0.17 respectively
in soft cheese due to its concentrated milk in cheese process.
Table (1): Chemical composition of fresh cow's milk and soft cheese.

Chemical composition (%) Milk Cheese LSD value
Fat 3.20 12.50 2.95
Protein 3.50 12.60 2.88 *
Ash 2.30 2.82 0.31*
Total Solid 9.90 39.55 5.622 *
Acidity 0.13 0.17 0.044 NS

* (P<0.05), NS: Non-Significant.
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Effect of storage period (days) on the chemical composition of the soft cheese

The main effect of the long storage period (days) on the chemical composition of soft,
spiced fortified white cheese was presented as in (Table 2). It was foundthat fat contents of the
cheese was decreased significantly (p<0.05) by increasing the time of storage. This decrease in
the fat content during the storage periods of the cheeseat 14 and 21 days is due to the vital
activity of microorganism enzymes on the fats, which led to the breakdown of lipid molecules
into fatty acids, other small fats molecules to the whey formed as a result of chemical reactions
and dissolution of many different molecules according to (Kumaret al., 2013).The results of
this study also showed a significant decrease (p<0.05) of the total solids contents of soft cheese
significantly, as it was 41.25% on the first day and decreased to 38.55% for day.The results
were identical to that founded by (Binet al., 2011; Landgeet al., 2011; Bhattacharyya et al.,
2017),Also, a previous study attributed the reason for the decrease in the ratio of total soluble
solids to the enzymatic degradation of proteins and fats available in cheese due to milk bacteria
forming lactic acid and participation in making soft cheese by(Kumar et al., 2013).Ash
content of the cheese samples significantly increased (p<0.05) from 2.82on the first day and
increased to 3.62for day 21. The increased ash content in this study came close to that founded
by (Hamid& Abdel rahmanm, 2012) who attributed the reason for increasing the ash content
with increasing the storage time, due to a decrease in the moisture contentor increased
penetration of water and serum formation due to added salt during the formation of fresh
cheese curd.While, protein contentwas increased significantly (p<0.05) from 12.60 to
13.05%by increasing the time of storage from 1 to 21 days respectively.The results of this
study were identical to what (Binet al., 2011) founded, which explained the reason for the
decreased moisture during the storage period due to the decrease in the percentage of moisture
in cheese and the increase in the amount of whey.While other previous results demonstrated a
significant decrease in the percentage of protein with increasing the storage period to 21 days
for soft cheese, and attributed the reason to the breakdown of the enzymatic protein into water-
soluble compounds, which increased the ratio of total soluble solids (Akarcaet al., 2016).As
for the acidity of the cheese, there was a marked increase and a significant difference (P
<0.05), as it was on the first day 0.17 and reached 0.34 after 21 days after storage, as is evident
in Table 2.The reason for the high acidity of the cheese produced is due to the formation of
lactic acid by increasing the growth of lactic acid bacteria while storing the cheese for longer
periods of time, with appropriate conditions for growth in terms of temperature, pH and
humidity for the growth of these bacteria and the formation of acidity (Atanu, 2017).
Table (2): Effect of storage period on the chemical composition of soft cheese.

Storage Chemical composition (%)

period(days) Fat Total Solid Ash Protein Acidity

0 1250 a 41.25a 2.82b 12.60 a 0.17b

7 1250 a 40.15 ab 2.86b 12.58 a 0.20b

14 12.25ab 39.50 ab 2.98b 12.60 a 0.26 ab

21 11.30 b 38.55b 3.62a 13.05a 0.34a

LSD value 1.073 * 2.138 * 0.633 * 0.582 NS 0.115 *
Means having with the different letters in same column differed significantly . * (P<0.05), NS: Non-

Significant.

Effect of different spices addition on chemical composition of soft cheese

The effect of adding different spices on chemical composition of the soft cheese
produced was presented as in (Table 3). The results of the study showed the significant
increase (P<0.05) of the fat in cheese produced in all the different additions of ginger,
cinnamon, lycopene and olive oil as shown in (Table 3).While, results of total soluble solid
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indicated a significant increases (P<0.05) among all treatments. The ash content was increased
significantlyin treated cheese with ginger and cinnamon 3.22, and 2.98% respectively.The
increased ash content in these two treatments is probably due to the presence of fiber in the
ginger and cinnamon flour that used in this study.While the percentage of ash decreased
significantly in cheese treated with lycopene extract and olive oil olive oil 2.65 and
2.66%respectively.While the results of the study showed that there was no statistically
significant difference in cheese content of protein and for all additions from ginger, learners,
lycopene and olive oil. The results indicated a significant decrease in the acidity content among
all treatments, except for the treatment of cheese with olive oil that led to high acidity, perhaps
the presence of the oil led to the microbial inhibition of the acidity microbes.Previous studies
found that the protein, fat and ash content of these cheeses fortified with spices would not be
significantly affected by the storage period, but the total solids and acidity were significantly
affected by the addition of spices (Josipovicet al.,2015).

Table (3): Effect of different spices addition on chemical composition of soft cheese.

Treatments C_:hemical composition (%) _ _
Fat Total Solid Ash Protein Acidity
ChC 1250 b 39.55a 2.82b 12.60 a 0.17 ab
ChG 12.8b 40.50 a 3.22a 12.88 a 0.09b
ChCi 12.55b 41.15a 2.98 ab 12.65 a 0.15 ab
ChL 13.30 ab 41.35a 2.65b 13.05a 0.14 ab
ChO 14.65a 41.50 a 2.66b 13.15a 0.20 a
LSD value 1.769 * 2.366 NS 0.398 * 0.822 NS 0.089 *

Means having with the different letters in same column differed significantly . * (P<0.05), NS: Non-
Significant.

*= (P<0.05), NS: Non-Significant. Means within columns bearing different superscripts are significantly different
(p=0.05), S: Significantly different, NS: Not significantly different, ChC: Control soft cheese, ChG: Cheese with
Ginger, Chci: Cheese with cinnamon, ChL: Cheese with Lycopen, ChO: Cheese with Olive Oil, LS: Level of
significance.

Sensory evaluation

Herbs and spices were used to add flavor, taste and good taste to dairy products,
including cheeses, to overcome the known flavor of cheese that is not desired by many
consumers. Well, you know herbs and spices with therapeutic properties such as antioxidants,
anti-inflammatory, anti-diabetic, antihypertensive and anti-microbial properties. Therefore, it
can supplement dairy products with herbs and spices to provide it active substances, as well as
increasing nutritional and medicinal values.The effect of storage period (days) on sensory
characteristics of soft control and supplemented cheese product was presented as in (Table 4).
The results of this study indicated that there was no significant difference (p<0.05) on the color
characteristic of soft cheese by increasing the length of the storage period up to 21 days with
Lycopene and Olive oil addition. While there was a significant difference in color by
increasing the period of time especially for 21 days of storage. But the color changed a little pit
with ginger, cinnamon and lycopene addition compared with control sample. While, Olive oil
addition did not affect the color character compared with control sample. Usually salt is added
in a very small amount to produce a good texture, taste, flavor and odor which are desired by
the consumer.The results showed that there was no significant difference (p< 0.05) for sensory
characteristics such taste, texture and odor. The flavor character which decreased significantly
with Ginger addition, but slight decreases with cinnamon, lycopene and olive oil addition
compared with control treatment. Thus, positive effect of these spices probably due to its
bioactive content that works as antioxidant and antimicrobial growth. The results of this study
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were close to the results of (Naveedet al., 2013;Atanu,2017).Results showed significant
differences in taste by supplemented cheese with Ginger especially after 14 and 21 days of
storage, while there were no significant difference in taste by supplemented with Cinnamon,
Lycopene and Olive oil. These results came close to what he found (Fabiolaet al., 2017),
which he attributed the cause of change toeach of the characteristics of taste, texture, flavor and
odor, may be due to protein decomposition and lipolysis processes and peroxide flavor and
sour acidic taste that occurred during storage(Josipovicet al., 2015).So, it was concluded that
the period from 1-14 days is the best period for storing cheese fortified with various spices in
terms of most of the sensory qualities that the consumer aspires to.

Table (4): Effect of storage period on sensory evaluation of the supplemented cheese with
different spices.

Storage periods (day)

Parameters Treatment 1 7 14 51 LSD value

ChC 10 9 9 7 218 *

ChG 10 9 8 7 1.93*

ChCi 10 9 9 8 1.75*
Color ChL 9 9 9 8 1.06 NS
ChO 9 9 9 9 0.50 NS

ChC 10 9 8 7 218 *

ChG 9 9 7 7 179 *
ChCi 9 9 8 8 1.15NS
Taste ChL 9 8 8 8 1.08 NS
ChO 9 9 8 8 1.15NS

ChC 9 8 7 6 2.37*

ChG 9 8 8 7 1.74 *
ChCi 9 9 9 9 0.50 NS
Texture ChL 9 9 8 8 1.15NS
ChO 9 9 9 9 0.50 NS

ChC 9 9 8 6 2.04 *
ChG 9 9 9 8 1.07 NS

ChCi 9 9 8 6 2.04*
Flavor ChL 9 9 8 8 1.15NS
ChO 9 9 9 8 1.06 NS

ChC 9 8 7 7 1.69 *

ChG 9 8 8 7 1.75*

ChCi 9 8 8 7 1.75*

Odor ChL 9 9 7 6 2.27*
ChO 9 9 8 8 1.15NS

* (P<0.05)= Significant NS= Not significantly different, ChC= Control soft cheese, ChG= Cheese with Ginger,
ChCi= Cheese with cinnamon, ChL= Cheese with Lycopen, ChO= Cheese with Olive Oil, LS: Level of
significance

Lycopene analysis

Partially purified lycopene, cinnamic acid and gingeriol from lycopene, cinnamon and
ginger that fortified to the soft cheese were represented as in (Figure 1, 2 and 3). These results
were identical to which founded by (Hyeon-Juet al., 2017).
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Minutes Minutes

Figure (1):The diagnosis of pure lycopene A and partially purified lycopene B.

2
. <-
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A-Standerd Cinammic acid B- Cinammic acid

Figure (2): The diagnosis of Cinammic acid in soft cheese supported by cinnamon.
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Figure (3):The diagnosis of Gingeriol in soft cheese supported by ginger, the upper shape is
the standard and the lower shape is for Ginger cheese sample.
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Total phenols content

Total phenolic content and anti-oxidant activities measured with DPPH from the use of
dried spices and used domestically and on a large commercial scale such as ginger and
cinnamon, as well as the use of lycopene extract for tomato and olive oil presented in (Table
5). It was founded that Gingerol is the active content in ginger with 250mg\ kg concentration.
While, the active content in cheese was 97mg\kg. Cinammic acid, is the active content in
ginger plant extract with 125mg\kg concentration. While, the active content in cheese was
65mg\kg. Lycopene is the active content in tomato plant with 368mg/kg concentration. While,
the active content in cheese was 91mg/kg. Results showed the highest total phenol content in
cinnamons cheese was 643mg\kg, then decreased significantly (p<0.05) to 564mg\kg in
lycopene cheese, 497mg\kg in olive oil, then 424mg\kg in ginger, and the lowest content was
213mg\kg in control treatment.From that, we conclude that it is possible to increase the
biological value of cheese by strengthening food products, including the manufacture of soft
cheese(Storyet al., 2010;Kumar et al., 2013)which is consumed heavily by most people and
its preference over other types of cheese with types of spices and plant extracts rich in phenolic
compounds, and these results were identical to what he found(Samah& Ahmed,2019).
Table (5): The concentration of active ingredients in cheese supported by the active
ingredients of medicinal plants.

L Bioactive content Total phenols
L Bioactive content | - .
Bioactive content . in supplemented content in all
Treatments : in plant extract
in plant (mg\kg) soft cheese treatments
(mg\kg) (mg\kg)
ChC - - - 213d
ChG Gengerol 250 b 97 a 424 ¢
ChCi Cinnamic acid 125¢ 65 b 643 a
ChL Lycopene 368 a Aa 564D
cho Olive oil 182 ¢ 80 a 4972
LSD value -- 42.385 * 8.736 * 71.024 *
Means having with the different letters in same column differed significantly. * (P<0.05).

Means within columns bearing different superscripts are significantly different (p<0.05), S: Significantly different,
NS: Not significantly different, ChC: Control soft cheese, ChG: Cheese with Ginger, Chci: Cheese with
cinnamon, ChL: Cheese with Lycopen, ChO: Cheese with Olive Oil, LS: Level of significance

Effect of active group on removal of free radicals

These supplemented cheeses have an effective role in the removal of free radicals as
founded in (Table 6). Results of this study showed, Lycopene was the most effective in
removing free radicals, followed by olive oil cheese, ginger cheese and finally cinnamon
cheese. While, the inhibition concentration on 50% in Cinnamon extract was the highest 27,
followed in Ginger and olive oil 22, then followed to Lycopene extract 18 mg\mL. Olive oil is
known to contain a good percentage of fatty acids rich in omega-3 fatty acids, which have a
great effect on reducing fat oxidation, and it has been effectively applied to protect against fat
oxidation in cheese during storage (Shan et al., 2011).Previous studies were conducted in vitro
with the high potential of plant extracts as a natural preservative and antioxidants (Singhet al.,
2011;Youssef& El-Sayed, 2018).
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Table (6): The ability of the models under study to remove free radicals generated from DPPH.

Dpph(%0) needed to remove Concentration inhibiting 50%
Treatments .
free radicals (mg\mL)
Control cheese © 63 e 29a
Ginger extract 76d 22 bc
Ginger cheese 91 ab 15 de
Cinnamon extract 69 dc 27 ab
Cinnamon cheese 88 bc 1le
Lycopene extract 82 cd 18 cd
Lycopene cheese 96 a 96e
Olive oil 74 d 22 bc
Olive oil cheese 94 ab 15 de
LSD value 7.952 * 5478 *
Means having with the different letters in same column differed significantly. * (P<0.05).

CONCLUSION

From the results obtained,many studies have found that fortification of dairy products,
including soft cheese, which is desirable to be consumed by most segments of human societies
with medicinal plants and spices, has an important role in improving food produced with active
biological components to treat many common diseases currently including malnutrition.This
study demonstrated that the chemical composition of soft cheese was significantly affected
(p<0.5) by increasing the storage time of soft cheese for more than 14 days.The study also
demonstrated a decrease in the percentage of fats, total solids, ash and acidity in all types of
cheese supported with different spices significantly with an increase in the storage period for
more than 14 days.While, protein was not affected by different spices addition.Sensory
evaluation results showed that addition of each ginger, cinnamon, lycopene and olive oil
enhanced the color, flavor and odor of the white soft cheese. In addition, Ginger, Cinnamon,
Lycopen and Olive oil gives a bioactive components such as gengerol, cinnamic acid, lycopene
and total phenol respectively which acting an important role as highest antibacterial activity,
antioxidant.
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ABSTRUCT

For aspirin estimated, a molecularly imprinted polymer MIP-ASP electrodes were
generated by electro-polymerization process, the electrodes were prepared by combining
the template (aspirin) with (vinyl acetate (VA), 1-vinylimidizole (V1Z) as a functional
monomer and N, N-methylene bisacrylamide (MBAA) as crosslinkers using benzoyl
peroxide (BPO) as an initiator. The efficiency of the membrane electrodes was analyzed
by differential pulse voltammetry (DPV). Four electrodes were synthesized using two
different plasticizers, di-butyl sebacate (DBS), di-octyl phthalate (DOP) in PVC matrix.
Scanning electron microscopy (SEM) was used to describe the generated MIP, studying
the electrodes properties, the slope, detection limit, and life time and linearity range. The
effect of PH and interferes on the efficiency of the MIP electrode was investigated. The
study has shown that the molecularly imprinted electrodes have high sensitivity and
responsiveness to aspirin. The DPV value was linearly dependence on the aspirin
concentration and a linear curve was obtained within the range of (1x10—1-5x10-4) M of
aspirin with correlation coefficients are about (0.9974, 0.9966, 0.9938 and 0.9961) with
slops value of (-21.41, -17.67, -17.47 and -18.67) and the detection limit for all electrodes
ranging from (7.5x10-5-1x10-4) M. The molecularly imprinted electrode exhibited a good
response with highly reproducible and no effect on interferes frequently available in
pharmaceutical formulations. The approach employed is easy and fast. Also ASP
membranes get a limited time of response, excellent mechanical stability, removable and
are easy to construct.

Keywords: molecularly imprinted electrochemical sensors (MIECS), Aspirin (ASP), potentiometric method, vinyl acetate
(VA) monomer, 1-vinylimidizol (V1Z) monomer.
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INTRODUCTION

An advance in molecularly imprinted polymers (MIPs) is a useful method to a
preparatory work of the polymeric materials with active sites. (Lata et al., 2015). MIPs are
polymers that are manufactured to create cavities with attraction to a selected "template”
molecule within the polymer chains. They have been prepared by complexing the target
(template) with the FM, whether by covalently or non-covalently bonding, accompanied by
polymerization with large quantities crosslink's to establish a highly cross linked polymeric
network. When the target-molecule is extracted from of the polymeric matrix , different
recognizing locations are identified which are comparable to the target in terms of size, shape
and function (Meier & Mizaikoff, 2010). MIPs have been used in various applications,
including chromatography (Li et al., 2014), capillary electrophoresis chromatography
(Rutkowska et al., 2018), quartiz crystals of micro-balance (EL-Sharif et al., 2015),
membranes separation (Balouch et al., 2019), SPE (EIl Nashar et al., 2017; He et al., 2015)
and the sensors of biomimetic (Huang et al., 2018; Lahcen & Amine, 2019; Malitesta et al.,
2017). MIPs have several benefits, including high specificity and selectivity to target
molecules, greater chemical and mechanical stabilization, insoluble in DW and most organic
solvents. In additional, the MIP have easily synthesis and have good mechanical properties,
reliability for pressures and temperatures, and thus are cost-effectively and suitable to
applicable for harmful chemicals (Al-Bayati & Aljabari, 2016; N. Zhang et al., 2019)MIPs
are the sensing elements of a molecular imprinting electrochemical sensor (MIECS) which are
molecularly imprinted. The sensor could specifically recognise of the target molecules
depending upon this cavities (active site) in the molecular structure of imprinting polymer.
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Once the template have been extracted, the active site representing the spatial configuration of
a target molecules will be obtained as well as the electrochemical response has been received
because when MIP is associated with a particular template the electrosignal was recorded
depending on the active site, as well as the targeted molecule concentrations can be
estimated(Crapnell et al., 2019; Jin et al., 2015; Varghese et al., 2019). MIECS have many
characteristic includes: high selectivity, simplest techniques, lower costs, low D.L, highly
stable. The combination of both the template molecules and the cavities can also be easily
achieved and is carefully applicable even with harmful chemical materials. Thus, MIECS was
used for optical and electrochemical applicable (Al-Bayati & Abd, 2017; Al-Bayati & Al-
Safi, 2018; D’Aurelio et al., 2020; Momeneh & Gholivand, 2018; Tadi & Motghare, 2016).
The utilization of molecular imprinting techniques have increased significantly in recent years,
thus illustrating magnificently the ability of MIP model for detection toward the target
molecules(Bates et al., 2017; Mar¢ et al., 2018).

As in present study, four of the MIPs have been manufactured as recognizing materials
using [Vinylacetate (VA), 1-Vinylimidizol (V12)] as functional monomer, N, N-methylene bis-
acrylamide (MBAA) is a crosslinkers also benzoyl peroxide (BPO) as an initiators using
methanol as porogen solvent. The efficiency of the MIPs was tested using rebinding
equilibrium assays. The highest efficiency of the MIP was selected as the identification
substance in PVC membrane for the estimation of aspirin (ASP) in pharmacological samples.

Aspirin (ASP) is widely used in pharmaceutical formulations as an analgesic and
antipyretic agent for relieving headaches, fever, muscle pains and inflammation severe arthritis.
so the wide use of ASP had led to the therapeutic intoxication due to overdose , which can be
found in individuals with chronic inflammatory diseases and routinely take ASP (Kan et al.,
2009; Q. Zhang et al., 2020)(Figure 1) shown the aspirin structure. The aims of this research
are studies the response of the MIP-sensor in presence / absences of interferences and record
the analysis of the electro-chemical sensors for the estimation of ASP using MIP-sensor

electrodes.
o§ CHy

O.__CHs
]

O

Figure (1): Aspirin structure.

MATERIALS AND METHODS

The standard of aspirin was gained from of the government drug manufacturer (IRAQ-
SDI-Samara). Aspirin tablets (100 mg) Chewable tablet, acetylsalicylic acid ((SDI)-IRAQ and
Memphis/Bayer) were purchased from local pharmacies.Plasticizers: (DBS) (97.0% purity) and
(DOP) (99.5% purity), were purchased from Sigma Aldrich. Other chemicals and reagents
materials were obtained from Fluka, BDH and Sigma Aldrich.
Instruments

In this work, We use potentiometric measured data by digital voltmeter (PH 211 HANA
devices). An analyzer (WTW model, Germany), SCE (Gallenkamp, USA), pH meter (WTW
model PH 720, Germany). UV-VIS dual-Beam system (UV-1650 PC) SHIMADZ (Japan),
computer interfaced by a SHIMADZU UV investigate system (version 1.10), SHIMADZU FT-
IR,-8000 (Japan), Scanning Electrons Microscopic (SEM) [JSM-6390A] (Tokyo, Japan) and
sensitively balance (Electronically balance ACS120-4 Kern &Sohn GmbH, Germany). A
quality of the electrodes has been monitored by measuring the potential of ASP solutions



17

Mansoor & Al-Bayati
(2021) 13(1): 14-25

hgead) 2Ly Dgdl Brgond 231,21 21

Iraqi Journal of Market Research and Consumer Protection

ranging from 5x107° to 1x10™ M at room temperature. The accuracy of electrode activity was
measured and then the potential was registered after the internally and externally solution
arrived to the equilibration.

Preparation of standard solutions for ISE study

100 mL of 0.1 M standard solution for aspirin was prepared by dissolving 1.802 g of
aspirin in methanol. The ASP solutions ranged from (1x10°-1x10™") M in 100 mL, also the
interferences ion (K*, Ca™?, Al"®) was prepared ranging from (1x10°-1x10™) M in 100 mL
volumetric flask and 100 mL of each (methyl paraben, propyl paraben, tri sodium citrate)
interferences solution was prepared from (1x10°-1x10™) M of a stock solution of 0.1 M
interference.

Molecular imprinting polymer synthesis

The first aspirin molecularly imprinted polymer (ASP-MIP;) prepared by mixed 0.5
mmol (0.0901 g) from aspirin then mixed with 3 mmol (0.26 g) vinyl acetate (VA) as the
monomer, after that added 15 mmol (2.313 g) N,N-methylene bis-acrylamide (MBAA) to the
solution as the cross-linker, followed that added (0.32 g) benzoyl peroxide as the initiator. All
these materials were dissolved in 5:mL methanol (CH3;OH) except the initiator have dissolved
in 3 MI chloroform. While the second aspirin molecularly imprinted polymer (ASP-MIP;) were
achieved by mixed 0.4 mmol (0.0721 g) from aspirin as the template, 2.4 mmol (0.226 g) 1-
vinylimidizol (V1Z) as the monomer, 12 mmol (1.85 g) N,N-methylenbisacrylamide (MBAA)
act as crosslinkers also (0.3 g) benzoyl peroxide as the initiator which dissolved in 5mL of
methanol (CH3OH). For obtaining a homogeneous solution, the mixture was stirred for 5
minutes. N, passes for 30 minutes on the mixture to removeoxygenfrom the solution. After
that, the solution was put at 60°C in a water bath. When the reaction completes the molecularly
imprinted polymer became hardened, after the polymerization process the polymer was drying
and crashed to obtain a polymer particle. These particles were sonicated in acetonitrile/
CH3COOH (18:2 v/v) to remove the template from MIP. The polymer was dried for (42-75)
hours at room temperature, crushed and ground the polymers by mortar and pestle and sieve to
get 125 um particle size (using 125um mesh sieve); after dried completely at room temp., has
been used in the membrane of the selective sensors as an active substance. To fabricate of
electrode, The PVC tubing (1-2 cm long) was placed that on a glass slide and soaking it with
THF. Similar to an average thickness of the PVC tubing, the membranes also was cut and
pasted onto the end tube other end of that was connected to an electrode of Ag-AgCl.
Preparation of pharmaceutical samples.

The mortar has used to create the powder of the pharmaceutical tablets. There were two
different types of ASP-tablets used it to estimate the molarity concentration of ASP-drugs. An
appropriate weight of powder was then taken to prepare of (1x10° and 1x10™) M from the
pharmaceutical sample solutions. Suitable quantity of methanol has been used to dissolve
pharmaceutical samples and to complete volumes of up to 100 mL.

Scanning Electron Microscope (SEM)

A morphological characteristics of the MIPs before and after template removal
membranes was evaluated by scanning the electron microscope using Tokyo / Japan-JSM-6390
A, in order to show the differences between both the SEM image of both the MIPs before and
after the template obtained in proportion to the size and surface morphology of a polymeric
particles. SEM analysis indicates that molecular imprinted polymer in surface and in cross-
section, had a highly ordered and regular pore structure which serves as the sites of interaction,
in (Figure 2a and b) can be seen that micro emulsion polymerization gives very small particles
size around 66.8 nm to 366.7 nm for Vinyl acetate (VA) polymer and 192.3 nm to 538.5 nm for
vinylimidizol (VI1Z) polymer.
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366.7 nig

66:7nm

Figure 2:. a. SEM of [ASP-MIP(VA)], b. [ASP-MIP(V1Z)] obtained by bulkpolymerization.

RESULTS AND DISCUSSION

Four MIP membranes are prepared using two different monomers VA and VIZ with
PVC matrix and two different plasticizers DBS and DOP, the ions selective polymer membrane
is one of the most crucial components of ISEs. It isolates the internal reference solution from
the external analytical sample solution. Polymeric membranes must have selectivity for
different analyte ions, un-porous, insoluble in water and mechanically stable, based on the
natural of the membrane material used. Other critical components of an ISE assembly are the
internally and externally reference electrodes. Collection consisting of both reference
electrodes and also the polymeric membrane is referred to as cell the characteristic of these
membranes were studied, including: slope, detection limit, linearity, life time and the response
to the Nernstian equation were investigated; the results in (Table, 1) indicated that both
monomer and both plasticizers can be used for preparing effective MIP for ASP.
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Table (1):The characteristics of ASP-MIP electrode using two different a monomer and two
different plasticizer

Parameter
LIHI:::M% ;Ilzm::;i Slope CD;:;HHO: Linearity Detection
: - mv/decade ° {r;mn range (M) limit/ M
ASP-MIP, a1 ) 4 1 2105
1 (VA+MBAADBS) -2141 0.9974 1=107-1=107  7.5=10
ASP-MIP, 4 1 5
II (VA*MBAA +DOP) -17.67 0.9966 1=107-1=10  8.0=10
I ASP-MIP; 4 1 5
_17. 5 2 5
(VIZ+MBAADBS) 17.47 0.9938 5=107-1=107  8.5=10
ASP-MIP, 4 2 4
- 5 _
v (VIZ-MBAA+DOP) 18.67 0.9961 £x107-1=10~ 1.0=10

Infrared spectroscopy (FTIR- Analysis)

The FTIR is a commonly utilized method of substance characterisation. The spectral
generated from of the analysis provides the specific samples their identities. The peak
frequency of absorption relate to signature vibration of binds between all the atoms that create
up the product. The FTIR spectrum is therefore a substance characteristics and allows accurate
recognition.The listed in (Table, 2& 3) showed a band that before/after removal ASP-template
from MIP:& MIP; respectively.

Table (2). The FT-IR spectra for ASP-VA polymer before/after removal clop-template.

EG. AP, ASP-VA (MIP;)  ASP-VA (MIP)
before ASP removal after ASP removal

O-H str. 3200-2500 3384 3398 (enol)

C-H arom. 3016 3060 -

R-C=0. 1755 1720

COOH 1691 1654

C=C arom. 1604 1521 -

C=C aliph. - - 1527

COOR - 1733 -

From this table can be seen (before ASP removal ) that the characteristically peak at
~1733 cm™ is attributable to vibrational mode of -COOR and the vibration version of amide N-
C=0 is allocated at ~1654 cm™ these notes indicated to fact that the interaction occurred
between the template (ASP) and the monomer (VA), while after ASP removed the detected
peak characteristics are missing in carboxylic spectra at ~1654 cm™, carbonyl group at ~1720
cm™ and also missing the absorption band of C=C at ~1521 cm™. The results indicated that the
height contrast of imprinted polymer FT-IR spectra before and after template removal proves
that ASP-template has been fully extracted from MIP; in the extraction stage by soxhlet.
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Table (3): The FT-IR spectra for ASP-VIZ polymer before/after removal ASP-template

G ASP ASP-VIZ (MIP;) ASP-VIZ (MIP;)
T ) before ASP removal  after ASP removal

O-H sir. 3200-2500 3300-3000 -

C-Harom. 3016 3060 3058

C-H aliph 2974-2833 2852-2866 2048

R-C=0. 1755 - -

COOH 1691 1658 -

C=C arom. 1604 - 1525

N-C=0 - 1627 1654

The results indicate that the strongest two peaks are missing at ~1691 cm™ and ~1755
cm™ for carbonyl group stretching C=0 and C=C aromatic stretching respectively, while the
characteristically peak appears at ~1627 cm™ due to interaction between the ASP-template and
the VI1Z-monomer, However when the ASP-template removed after washing noticed that the
carbonyl group at ~1658 cm™ and the hydroxyl group at ~3300 cm™ are missing, that also
indicated the template are completely extracted in the soxhlet extraction stage from MIP,,

Effect of pH on ASP-electrodes

The pH dependency of the electrode sensor membrane was measured at a pH range of
1x (10™, 10" and 10) M aspirin concentrations (Figure 3). PH modifications were made with
(HCI or NaOH) solutions. The results in (Table, 4), indicate that the potentials slightly change
and remain constant from ~pH (3.0 to 9.0). Therefore, this range can be considered as the pH
of working electrode senses. The behaviors of this membrane can be explained as follow: a) the
pKa of aspirin is about 3.0, i.e. at acidic pH, observed that the potential will be relatively high
at this range; this might be because the membrane can responds to H" activity. b) at higher pH
9.0, it becomes increasingly dissociated for this explanation we have noticed a decline in
potential.

Table (4): Effective pH ranges used for ASP-selective electrodes.

PH rang
Membranes Membrane
no. composition 1x10° 1x10° 1x107*
ASP-MIP, 235 5 7250%
I (VA+MBAA-+DBS) 2390 3085 2593
ASP-MIP, hzog . <
- (VA+MBAA+DOP) 3090 2393 4093
ASP-MIP,
= 5 _ A
III (VIZ-MBAA+DBS) 3590 3090 35-100
ASP-MIP;
= 05 2850458 _
= (VIZ+MBAA+DOP) 3093 2395 3090

Selectivity of ASP-electrodes potentiometric

The influence of interferences on the electrods-response behavior is usually described as
the selectivity coefficients. So the Kpo selectivity coefficient of MIP-sensor’s was analyzed
using the separation solution method (SSM) and Matched Potential Method (MPM). The
measured by SSM methods depend on equation of the Nickolsky-Eisenman but the SSM
methods does have some disadvantages in line with interference ions (unequal charges) with
non-Nernstainbehavior. Thus, a similar procedure referred to as [Matched Potential Method
(MPM)] was preferred, in specific, as the primary or interference ion does not obey on the
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Nernst response, or when the ions concerned is different in charge. As seen from results in
(Table 5 and 6) the selectivity coefficients achieved for all prepared electrode sensors, that
most of these compounds did not interfere with the response of the electrode sensors
membrane.

Table (5): Result of selectivity coefficients for some interfering species using SSM for MIP;
with different plasterer.

Concentrations of Aspirin (MIP1+DBS) M: Concentrations of interference ions (M)

=11}

'E g 0.1 0.01 0.005 0.001 0.0005 0.0001 0.00005

E R ke 2 e 2 Kas 2 Kan 2 Kas 2 Kis 2 Kip

(mV) ' (mV) ' (mV) ' (mV) ' (mV) ' (mV) ' (mV) '

K -151.4 | 00078 | -1468 | 0.041 | -1432 | 00433 | 1366 | 0.131 -1322 | 0.197 -127.4 | 0302 -1243 0.781
Ca®” -157.1 | 0.0046 | -150.4 | 0.006 | -149.3 | 0.0059 | -147.9 | 0.014 | 1441 0.016 | -1425 | 0025 -138.2 0.025
AP -156.3 | 0.0029 | -1532 | 0.0038 | 1526 | 0.0035 | -150.1 | 0.0056 | -148.7 | 0.007 -147.3 | 0.008 -145.8 0.011
M.P. -131.7 | 0.0009 | -1305 | 0.0071 | -129.4 | 0.0098 | -1276 | 0.0498 | 1273 | 0.116 | -126.7 | 0.466 -126.4 0.97%
PP -133.8 | 0.0012 | 1316 | 0.008 | -1304 | 0.0109 | -128.9 | 0.0572 | 1266 | 0.108 -1242 | 0336 -120.5 0.51%9

TS.C. | -1346 | 0.0003 | -1339 | 0.0005 | 1332 | 0.0004 | -132.5 | 0.0008 | -131.7 | 0.001 -129.7 | 0.001 -129 0.002
= Concentrations of Aspirin (MIP1+DOP) M: Concentrations of interference ions (M)

-‘E g 0.1 0.01 0.005 0.001 0.0005 0.0001 0.00005
L= | k. = Ko 2 K 2] Kap 2 Kip 2 Kap —2] K

(mV) ' (mV) ' (mV) ' (mV) ' (mV) ' (mV) ' (mV) '

K -241.4 | 00105 | -23%2 | 0.071 -238.8 0.194 -2234 | 0.099%6 | -220.1 0.174 -219.7 0.617 -217.5 0.878
cat -238.7 | 0.0023 | -2364 | 0.005 -234.1 0.007 -231.8 | 0.0094 | -230.3 0.015 -2296 | 0.022 -226.4 0.02
AP -2353 0.001 -232.1 0.001 -2304 0.002 -2294 | 0.0022 | -226.1 0.002 -2255 0.003 -2247 0.003
MP. -231.7 0.003 -229.4 0.02 -226.4 0.038 -2241 | 01091 | -221.%9 | 0221 -217.7 0.476 -214.2 0.571
PP -230.7 | 0.0026 | -2274 | 0.015 -2253 0.033 -221.8 | 0.0809 | -220.7 0.18% -217.5 0.464 -215.8 0.703

TSC | -2337 | 0.0008 | -230.1 0.001 -225.5 0.001 -2243 | 0.0011 | -2212 0.001 -219.8 0.001 -219.1 0.001

Table (6). Result of selectivity coefficients for some interfering species using SSM for MIP,
with different plasterer.

= Concentrations of Aspirin (MIP2+DBS) M: Concentrations of interference ions (M)

;_E g 0.1 0.01 0.005 0.001 0.0005 0.0001 0.00005

E o ks 2 Kap 2] Kas 2 Kaz —2] Kz 2] Kz 2 Kus
(mV) (mV) (mV) (mV) (mV) (mV) (mV)

K -90 0.0007 -54.3 %107 -35.7 6x10° 2282 | 1s5x107 | -224 1x107 2213 6x107 -16.6 9x107
cat -81.1 7x107 -63.4 %107 -40 gx107" 223 24x107 | -24.6 4x107 -24.5 9x107 2217 1x10°
AP -736 %107 -50.6 1=107% -45.1 gx107 424 | oex107| -379 =107 =313 Fx107 2297 72107
MP. -101.2 0.003 -853 0.003 -842 0.0036 -755 0.00752 -71.4 0.0082 -63.6 0.0155 -61.8 0.0347
PP -79.8 0.0002 -70.4 0.0004 -67.5 0.0004 -602 0.001 -54.6 0.000% -51.5 0.0032 -49.7 0.007

TSC -79.6 4x107 -70.6 %107 -64.1 7x107 554 | saxi0f| -509 Ix107 453 %107 412 3x107%
= Concentrations of Aspirin (MIP2+DOP) M: Concentrations of interference ions (M)
;"G"E g 0. 0.01 0.005 0.001 0.0005 0.0001 0.00005
ﬁ ) =8 Kiz s Kip 2 Kip =8 Kip =5 Kip 2 Kip =8 Kiz
(mV) (mV) (mV) (mV) (mV) (mV) (mV)

K S1128 | g 710t | 939 | 960 | -911 | g5xi0f | 857 | 28107 | -842 | 6ix107 | -80.7 | 15x10% | -773 | 2.1x107°
Ca®™ | -1163 | 42x10% | -106 | 43x10% | -105 [ 33x10%| -1012 | 60x10%| -978 | 72x10%| -955 | 94x10®| -925 | osx10°®
AP S118.7 | 4410 | -1161 | g9x10® | -115.8 | sox10® | -1103 | 5.8x10% | -109.6 |8.73x10%| -109 11107 | -1074 | 12x107
MP. -163.9 | 4.8x10° | -1578 0.00025 | -154.3 | 0.00021 -1532 | 0.00116 | -151.7 | 0.002494 | -1446 | 0.004034 | -1398 | 0.00474
PP -166.5 | 6.6x107° | -1612 0.0003% | -160.7 | 0.00045 -159 0.00237 | -1553 | 0.003888 | -153.2 |0.011652 | -1504 | 0.01751

TSC | -1513 | 22x10% | -148.7 | 3.8%10% | -1482 | 2.8x10° | -1429 | 3.3x10% | -1439 | 6.0:10° | -141.2 | 57x10° | -140.5 | 7.0x107°

Analysis of commercial tablets

In order to illustrate the technical use of the electrochemical sensor, two tablets for
(ASP) were analyzed by MIP electrodes. The solutions was obtained by dissolving the specific
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weight of commercial tablets in methanol solvent and diluted so that the tablet concentration
range lies within calibration plot values. The DPVs value then was recorded under precisely
the same conditions. The suggested technique was used to measure the concentration of all
selected drugs in two types of pharmaceutical products. In order to verify the electro-chemical
detection, we have compartmented the data results for parameters RSD%, RC% and Erel%
with both detection methods including: direct potentiometric, standard addition method (SAM),
multi standard addition method (MSA), by using ISE, as well as titration method and optimal
chromatographic conditions. The results was indicated in (Table, 7&8)

Table (7). Recovery results and standard deviation of ASP-drugs obtained through the use of
(MIP1+DBS).

Concentration Potentiometric Concentration
Drug SRec. “%RE HRSD
Prepared/ M methods Found/ M
Direct method 1.0312=107 103.1 312 2.31
13107 SAM 1.0556%107 103.22 3.22 2.07
LAspirin pure MASHL 1_0402>107 10402 402 041
material Direct method 1.0300=10"% 103.15 3.15 1.55
1x107 SAM 1.0455=10"% 103 41 3.4 1.1
NS 1. 03s6=10"" 103.56 3.56 0.22
Direct method 1.0343=<107 103 42 3. 42 0.92
13107 SAN 1.0554=107 104.39 4.39 095
SrrElEls E el MMSM 10332107 10332 3.32 0.33
acetylsalicylic acid
(SDI}-IRAQL Direct method 1. 0279=10"% 10279 2.79 077
1107 SAN 1.0687=10"% 10457 4.57 2.2
IS 1. 0310=10" 1031 31 023
Diirect method 1.0311=107 10312 311 1.4
13107 SAM 1.0541=107 10406 406 1.3
acidumacetyvlsaicyvlc DS 1_0394x107 103 94 3.94 0_26|
um. Memphis/Bayer Direct method 1.0315=<107 103.15 3.15 1.55
13107 SAN 1052610~ 103.74 3,74 1.68
NISDL 1. 0353=10" 103.53 3.53 034

Table (8). Recovery results and standard deviation of ASP-drugs obtained through the use of
(MIP2+DBS).

Drug Concentration Potentiometric Concentration %Rec. enrl Srxew
Preparedf M methods Found/ M
Direct method  1.0378=107 103.78 3.78 1.71
1107 SAM 1.0528=107 102.55 2.35 244
Aspirin pure MSM 1.0367=107 103.67 367 0.48
material Direct method  1.0370%10" 103.69 3.60 218
X107 SAMN 1.0383=107" 102.42 242 1.70
MSM 1.0260=10" 102.6 26 0.4
Direct method  1.0451=107 104.51 451 0.68
1X107 SAM 1.0698%10° 1042 42 244
Chewable tablet, MSM 1.0323=107 103.23 323 0.49
acetylsalicylic acid
{SDI)-IRAQ. Direct method  1.0450=107 104.53 433 1.51
1x107 SAM 1.0408=107 102.89 2.89 1.79
MSM 1.0262=107 102.62 262 0.41
Direct method  1.0436=107 10456 436 1.73
1X107 SAM 1.0586%107 103.77 3.77 2
acidumacetylsaicylic MEM 1.0376=107 103.76 3.76 0.4
um, Memphis/Bayer Direct method  1.0480x10 10481 481 192
1x107 SAM 1.0626=10™ 104,54 454 202
MSM 1.0324x10™ 103.24 324 0.47
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Adsorption Isotherm

Adsorption isotherm is useful in understanding the adsorption mechanism of the
adsorption template on a polymer surface. The collected data from the adsorption isotherm
equilibrium were studied to illustrate the isotherm model Langmuir or Freundlich this was
accomplished by plotting the ability of binding (Q) against free drug concentration, Q is
determined according to the equation below: Adsorption isotherm produced after preparation
of different concentrations of standard solution at room temperature is shown in (Figure,3).
Experimental results for classifying experiments have been included in the (Table, 9).

Table (9). Rebinding values of (ASP) using [ASP —MIP] particles based on (VA).

[ASP-MIF;(VA)]
Massof Ci C
MIP g mM mﬁh? ?Mule Q/Cee
Lig
-
0.111 0.10866 0.4671 429825
0.05 0.222 0.2181 0.7802 3.57724
0.333 0.32494 1.6113 495868
0.111 0.10996 0.1043 0.94862
0.1 0.222 0.21517 0.6834 3.17604
0.333 0.31741 1.5592 491228
, 0.05 gm (ASP-MIP1) 0.1 gm (ASP-MIP1)
2

1: /J' 1: /
o e
N

0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4
Ci uh Cii pM

O uhaole
Q uhlale

Figure (3): Binding isotherm of (ASP —MIP;) using VA as monomers.

CONCLUSION

In this research, four electrodes were prepared based on MIP method using two
monomer (VA, VIZ) and two different plasticizer (DBS, DOP), as it was observed that the
interaction between template and the monomer was non-covently, therefore the ASP-drug was
extracted easily to form selective cavity for estimation commercial ASP and excellent results
obtained at lowest costs and with high accuracy.
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ABSTRACT

Never the less, banking compliance function became one of the most important
functions in banking sector according to its characteristics that considered as an interior
control tools to control (executive management, departments, subsidiaries...etc) in any
bank; and their compliance towards applying rules, recommendations and legislations. In
addition to, estimating the risks and limited them; and controlling the anti-money

laundering. Thus, these functions that covered the main concept of (Banking Compliance)

would avoid the bank to be under the control of any sanctions.
Keywords:Banking compliance, interior control tools, anti money laundering, sanctions.
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INTRODUCTION

Banks in general considered as the most essential financial institutes in every country,
according to its role and services that submitted to their clients. But never the less, with this
high level of importance, there is a high level of risk if the bank does not follow the rules; more
over the bank could be punished or loss its reputation towards others either the client is private,
company or even country.

With the rapid changes in all economic life in general and in finance in special, the
financial institutes and the controlling authority around the world always trying to find a
maintenance and developing processes to limit the risk as much as possible towards
shareholders, stakeholders, clients, ..etc; by taking the responsibility from the whole level of
management in any bank.

MATERIALS AND METHODS OF THE WORK
Methodology of the article
Problem

According to the spared amount of number of banks in Iraq during a short period of
time and the new interring of foreign investment in addition to the risk of the resources of these
coming money (from where); results in establishing the function of Banking Compliance;
because the Irag Banking law number 94 for 2004 and its rules number 4 for 2010, only define
the function of compliance without including the risks of compliance, independence or not, and
its relationships with other departments of the bank.
Importance

Discussing one of the most important sectors of banking compliance, and its duties and
its relations with other departments of the bank how compliance banking worked a supporter
and tool to correct the mistakes and avoiding risks.
Objectives

Understanding the concept of banking compliance in Iragi banks, and its duties, roles to
face risks and sections to avoid its punishments; and selecting the limitations of banking
compliance as a function.
Article Model

Using financial model to measure the results only.
Hypothesis
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Applying the roles and systems of Central Bank of Irag CBI as well as applying the law
of Anti- money laundering and Terrorism funding No., 39 for 2015; leads to limited the risks
and boundaries that could banks faced.

Methodology

Discussing & Analyzing the reports of bank’s compliance of both Commercial and
Islamic banks of (Cash Credit, Investments, Fixed Assets, Customer Deposits and Benefits).
Boundaries

Two kinds of boundaries:

1. Place Boundaries: Iraq only (Commercial & Islamic banks).

2. Time Boundaries: For the years (2017-2018) according to the CBI reports.

Location of the Study
Iragi Bank Sector (Commercial & Islamic Banks).
Validity and Reliability of tool and statistical methods used

Analyzing the financial reports of (Commercial and Islamic Banks).
Relevant Pervious Studies

Reviewing the literature and how the bank compliance was used and developed through
time; bank compliance is the applying of laws and systems that announced from the central
bank according to its importance in doing duties with high level of ethics and responsibilities
(Pereira, 2012). Although; it is difficult to measure the added value due to applying the bank’s
compliance but otherwise, it costs high amount of taxes which leads to bad situation and losing
its reputation which is the worst point in business (Al-Asraj, 2013). According to laws and
systems, it could be different due to its content, but in all cases, banks have to declare them
through their bank’s financial reports (Ergys, 2016).

One definition of compliance as Al Kasas define is (verification of the level of adopting the
rules, plans and procedures) (Al-Kasas, 2014). Applying bank’s compliance leads to effective
control to avoid any limitations later (Sloka, 2012).

Another meaning of compliance is being sure of avoiding any kind of cheating or using
these rules in a crossing path to be hidden from any law (Hadi, 2014).

By following the International Auditing Standard No.: (250); Management considered
as the responsible side of applying the compliance.

Basel Committee on Banking Supervision BCBS defined this function as independent function
to assist, select and submitting recommendations; controlling and auditing then applying the
regular reports to avoid any bad situation (Ergys, 2016).

Under this job title, the bank compliance applying many duties (Hilal, 2013):

1. Studying the reports of clients.

2. Programing certain systems of bank compliance.

3. Reviewing the Anti-money laundering cases.

4. Supporting the executive management.

5. Advising the executive management with certain standards and laws to apply (Abbas,

2012).

6. Educate the clients and people in general of the risks of non-applying the bank
compliance.
7. Documented and define every step to avoid any further compliance; if adding new banking

product or service (Enrica, 2006).

And the responsible officer of compliance management should follow the principles of
(Systems Guide, 2008), starting with (collecting data, preparing policies, periodic review the
whole activities, updating all procedures according the two newest laws and legislations,
submitting every document to the executive management as well as bank’s employees,
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planning for clear plan for auditing and controlling, affiliate the actual process with the planed
ones, omitting and/ or adding every services or product of banks; and aligning the whole
departments of banks especially the legislation’s consultants either from inside/ outside the
banks with the policy of bank compliance) (Victor Livio, 2017).

As any job function, there are many principles for applying bank compliance (Amal,
2018), such as systems, supervision and auditing legislations that related to all bank’s activities
especially the Anti- money laundering, terrorism’s funding and other banking cheating
processes. Rules and principles that announced by government such as company system,
financial market institute, principles of foreign investment, and other rules (Al-Asraj, 2013). In
addition to BABS principles that related to bank compliance (Victor, 2017), in which BABS
limited them as the (10" principles) and any bank or financial institutes should follow (Ergys,
2016).

Al Shameri, in 2016 referred to the success of this function in which it should be
completely independent from the executive management, and it should be under independent
department that achieving its duties effectively and efficiently (Al Shameri, 2016).

RESULTS AND DISCUSSION

The distinguished results for the years 2017- 2018 of the Commercial Banks referred to
the percentage of liquidity in 2017 was 103% while in 2018 was 98%of the total bank assets,
and these percentages referred that the commercial banks are completely applied the bank
compliance because its under the CBI selected percentage 30%.

The bank credit of assets was in 2017 around 9% and in 2018 was around 8%, due to
the policy of the bank according to the critical political situation of the country.

The percentage of the guarantees in 2017 was 62% and in 2018 was 31% in which the
rest of guarantees are funded by real estate guarantees.

The insurance percentage for 2017 was 15% and for 2018 was 13%, these percentages
are low with reference with the total credits.

The percentage of cash & pledge credit of the total assets for 2017, 2018 were 64 and
66%, while the CBI required percentage is 800%, so the funded percentages are not as
required.

The percentage of saved liquidity for 2017, 2018 were only 1% which reflects a very
low percentage that leads to risks of non-applying the bank compliance.

The percentage of capital shares was only 1% for both 2017-2018 according to the
common financial crisis which caused the low prices of shares in Iragi Stock Markets.

The distinguished results for the years 2017-2018 of the Islamic Banks referred to an
obvious increasing in capital in which it was 275% for 2017 while for 2018 it was 214%, so
they lead to a high level of liquidity that leads to buying the liabilities, and the bank is applying
the CBI principles of bank compliance.

The percentage of cash credit of savings was 23889% in 2017 while in 2018 it was
2306%, these percentages lead to high level of risks in capital.

The percentage of insurance of guarantee was 20% in 2017, and 19% in 2018, which referred
that the bank follows the CBI principles and there is no letter of credit LC for these years.

The percentage of savings was 247% in 2017 and 237% in 2018 which reflects the wrong
usages of investment.

Table (1):Percentages calculated for the years 2017 and 2018.

Indicators 2017 (%) 2018 (%)
Liquidity 103 98

Bank credit 9 8
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Guarantees 62 31

Insurance 15 13

Cash & Pledge 64 66

Saved liquidity 1 1

Capital shares 1 1
Increasing in Capital 275 214
Cash credit of saving 23889 2306

Insurance of guarantee 20 19
Saving 247 237

CONCLUSION

With reference to Commercial bank, the liquidity credit consists of two credits of
product which was 66525590 ID for 2017 and in 2018 was 88666881 ID, so the bank does not
save for facing risks; and the second one was anti-product credit, which was 61555696 ID in
2017 and in 2018 it was 46589344 ID, so the bank follows the principles of CBI. The
investments of shares and banking transferring was increasing in 2018 than 2017 around
352510, while the transferring was decreasing around 50% from 2017 to 2018, which refereed
to the positive adopting of CBI principles. In addition to the level of depreciation of fixed
assets is as CBI required which was around 1846838 ID in 2018. Finally, the bank achieved
around 4094163 ID in 2017 as benefits of essential activities and around 22814879 ID as
benefits of nonessential activities, while in 2018 the bank achieved around 4799558 ID as
benefits of essential activities and around 29659643 ID as benefits of non-essential activities,
and with reference to Islamic bank, the liquidity credit was 149590833 ID for 2017 and in 2018
was 195813583 ID, both of these credits were for product accounts, in which the bank save
around 1521963 ID to face the product credit for 2017 and around 3916265 ID for 2018. The
amount of fixed assets in 2017 was 6971640 ID and in 2018 around 7068006 ID as fixed assets
and under construction projects that referred to the level of depreciation is as CBI required.

The deposits of 2017 were 6259772 ID, while in 2018 it was 8490161 ID, so the
essential deposits of 2017 were 11% and decreased to 9% in 2018, which lead to many risks in
liquidity in addition to the lack of supporting the deposits. While the nonessential deposits of
2017 were 89% and in 2018 was 91% which lead to the lack of facing the client’s
request.Finally, the bank achieved financial inability around 3254631 ID in 2017, and around
1935961D) in 2018; this financial inability caused the lack of reputation around the foreigners.

The bank compliance becomes one of the most essential function in any banking and
financial sectors to avoid the antimoney laundering and terrorism funding and other
nonlegislation producers through many systems, rules and legislation that assured the ethical as
well as moral financial transactions.

Most of high percentages of the capital adequacy that this study reached are according
to the instability of political as well as civil society of the county; although the CBI percentage
was 12% but they achieved the double; which means that these banks are lacked in investing
while there is a high level of liquidity.

RECOMMENDATIONS

To avoid these results, banks should follow the principles of CBI and going on
developing the bank compliance systems to avoid any financial risks or / and crisis, moreover,
the liquidity should be generated through many investing projects to reduce the pressure upon
the financial budget of the country and trying to find other sources to support the financial
budget through the term of participating between the government and the private banks.
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ABSTRACT

The importance of the research comes from dealing with the problem of lack of
traffic awareness, which causes accidents and the occurrence of human and material
losses, and the research aims to study the role of satellite channels in forming traffic
awareness among the public, and a sample was chosen from Baghdad consisting of (280)
individuals, male and female, and used the questionnaire tool. To obtain the data, which
included several questions, the results were analyzed statistically and several results were
reached, the most important of which is that there is an interest among the public in
following traffic programs at a rate of one to two hours to receive information through
traffic programs and to identify and apply general rules, and it was found that there is a
statistically significant correlation between the extent of follow-up. The sample is for
traffic programs and the extent to which satellite channels spread traffic awareness
among individuals, and there is a significant correlation between the sample's intensity of
watching traffic programs and the level of obtaining information about traffic awareness
from television, and there are differences between the sample averages towards the role

of satellite channels in spreading traffic awareness.
Keywords:Television, audience, traffic, awareness, field.
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INTRODUCTION

Awareness is one of the most important jobs carried out by the media in various fields,
and it is concerned with providing news and topics to the receiving audience. Therefore, the
media undertakes a social responsibility to spread traffic awareness among the public, which is
the subject of research by presenting a field study of a sample of the community in order to
identify the level of traffic awareness and the role of satellite channels in its development.

FIRST: METHODOLOGY OF RESEARCH
RESEARCH PROBLEM

The research problem can be identified by asking the question: What is the role of
satellite TV in forming traffic awareness and preventing accidents? And the following sub-
questions:
What are the levels of traffic awareness of the audience receiving the traffic satellite programs?
What is the role played by satellite channels in spreading traffic knowledge?
How well does the sample follow up on TV traffic programs?
What are the causes of traffic accidents?
What are the methods that contribute to spreading traffic awareness?
RESEARCH IMPORTANCE

The importance of the research lies in dealing with one of the important problems and
issues after the increasing number of traffic accidents and the resulting human and material
losses that negatively affect the development and development of society, so the importance is
to spread traffic awareness, which is one of the important concepts that require further research
and study Also, this research is an attempt to spread awareness, education and guidance by
shedding light on the role of the media, especially television, and the research deals with this
topic with a scientific treatment that contributes to awareness and reduces traffic accidents that
occur as a result of lack of awareness and perception of traffic instructions and laws, and
linking the role of television programs to traffic awareness With the audience.
SEARCH OBJECTIVES
1. Knowing the extent of traffic awareness among the public.
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2. Defining the role of satellite channels in spreading traffic awareness.
3. Clarify the extent of the sample's follow-up to TV traffic programs.
4. Knowing the extent to which the public depends on satellite channels to obtain traffic
information.
5. Determine the causes of traffic accidents.
6. Determining the means of spreading traffic awareness.
SEARCH HYPOTHESES
1. There are differences in the demographic characteristics of the sample towards watching TV
traffic programs.
2. There is a significant correlation between the sample's intensity of watching traffic programs
and the level of obtaining information about traffic awareness from television.
3. There are differences between the sample averages in the role of satellite channels in
spreading traffic awareness.
RESEARCH METHODOLOGY
The descriptive survey method was used, which is the most appropriate method for
research to obtain information to study the phenomenon, its characteristics and characteristics.
RESEARCH COMMUNITY AND SAMPLE
The research community is represented in the center and outskirts of Baghdad. An
intentional sample was taken from vehicle drivers, and the sample consisted of (280)
individuals, males and females with different characteristics.
SEARCH TOOL
The observation tool was used with the aim of obtaining information on the
characteristics of the research sample, the factors affecting it, and following up on television
programs that pertain to traffic. The questionnaire form tool that was presented to the experts,
was modified and distributed by (280) forms ready for analysis.
SEARCH LIMITS
Spatial domain: The spatial domain is determined by the most urgent in the city of
Baghdad, the periphery and the center.
The temporal domain: The temporal domain of slaughter is determined in the period 1/1/2020 -
31/12/2020.
VALIDITY AND RELIABILITY TEST
The apparent validity of the questionnaire was tested by presenting it to specialized
professors who gave their scientific observations that were evaluated from the questionnaire
questions and were finalized.
Stability was tested using (Alpha Cronbach), and the stability factor was (80.5).
STATISTICAL METHODS
Use the statistical program spss in analyzing the results of the questionnaire. It used the
test factor chi, the Pearson factor test, the ANOVA test and the Alpha Cronbach test for the
stability of the test.
Sample traffic television programs:
The Safety Way Program: A weekly program that will be shown on Afaq satellite channel,
which will be shown on Wednesday at 7 pm
Traffic pause program: a weekly program that is shown on the Iraqi satellite channel.
DEFINITION OF TERMS
Role: A role is defined as being related to specific attitudes, specific behaviors, and the
position of the individual through the job he performs in society (Shabani, 2006).
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Satellite TV: They are channels broadcast from the satellite network whose paths are
defined at a certain angle that transmit signals in specific directions as they rotate around the
earth (Abdul Nabi, 2010).

Consciousness: Consciousness is defined as the state in which a person's mental state is
aware of his natural surroundings through the senses possessed by the perceptions and the
senses possessed by the person (Khadour, 2007).

Traffic accidents: are the damages resulting from a collision between one vehicle and
another, or vehicles and public property, which leads to slight or large material and moral
losses that may lead to human life as a result of deviation from the road or failure to abide by
traffic rules (Al-Asiri, 2009).

PREVIOUS STUDIES

- The study Fatiha (2012) entitled (The Role of the Media in Awareness and Prevention of
Traffic Accidents in Algeria) The study aimed to know the means used by the media in
traffic awareness. A comparative exploratory study was conducted between rural and
urban areas. The most prominent of which is the presence of media influences on people,
some of which are social, including economic and cultural, and there are influential factors
and variables, each of which has its role in influencing the personality of the individual in
addition to the effects of the family, institutions and others, and the results of the causes of
accidents vary between urban and rural.

- The study Architecture (2018) entitled (The Role of Jordanian Television in Providing
University Youth with Traffic Safety Information) The study aimed to find out the
intensity of university youth’s viewing of programs and brochures on traffic safety on
Jordanian television and the sources of information for Jordanian university youth and the
motives for watching traffic safety programs. The study consisted of 400 respondents and
came out with results, the most important of which is that the intensity of Al-Hinah's
follow-up to traffic programs on Jordanian television has a role in the level of information
that Jordanian youth get.

- The study of Illah (2019) entitled (The role of the media in shaping traffic awareness and
reducing accidents from the youth point of view), which is a field study aimed at knowing
the role of the media in increasing traffic awareness and avoiding accidents, and
identifying differences in demographic data in the level of awareness. The sample is from
200 respondents using a simple random sampling method. The study yielded a set of
results, the most prominent of which is the positive role of the media in increasing traffic
awareness, and that there are differences in the sample’s attitudes towards the role of the
media in traffic awareness.

THEORTICAL FRAMEWORK

Satellite television channels are characterized as an effective means of influencing the
audience due to the advantages they receive in terms of image and sound, keeping up with
events in the world at the fastest possible speed, in addition to the persuasive and influential
ability.

The media plays an important role in awareness, as it is one of the basic functions that
the media performs due to the distinct characteristics that it possesses, and through the days of
its role in achieving social responsibility towards society and developing individuals' sense of
responsibility and integrating them in turn in order to evaluate incorrect behaviors and spread
positive behaviors through communication and media programs. Educational, to avoid traffic
accidents (Obakat, 2007).
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The media also has the ability to influence behavior, opinions and ideas by achieving
specific goals (Ahmad, 2017).

The media works to provide the public with facts and information, which leads to the
formation of knowledge and perception to form a public opinion on various problems and
issues (Fatiha, 2012).

The various media outlets provide and communicate information to individuals and
educate them, and contribute effectively to the development of various projects (Shaban,
2017).

It is known that it affects the attitudes of the masses through the programs they provide,
which is reflected in both positive and negative human behavior (Shaban, 2019).

Traffic awareness: Traffic awareness targets a person who has comprehensive
knowledge of traffic culture from traffic rules, regulations, roads and vehicles, knowledge,
awareness and learning come from the accumulation of information and experiences in the
individual and from the daily practice of the general life of the individual (Khadour, 2007).

Traffic awareness includes the ability of a person to understand and know aspects
related to the traffic aspect, its rules, and the routes of roads and vehicles.

Traffic awareness spreads knowledge among all citizens by practicing positive behaviors to
adhere to traffic rules and regulations, and correcting their misconceptions by persuading
people to provide sound information to achieve safety and public safety (Bayan, 2010).

The importance of traffic awareness is evidenced by preventing traffic accidents,
adhering to the etiquette and ethics of driving vehicles and traffic instructions, and obeying
general laws.

Traffic awareness is linked to respect for the provisions of the law and its legislation
and to refer to it, and it is above all a kind of prevention of traffic accidents, knowledge of
signs and regulations, which makes the individual be positive in his behavior and adherence to
the traffic system (Hamrani, 2010).

Traffic awareness aims to form cognitive and intellectual trends by providing
information and developing positive behaviors that replace negative ones in order to achieve
the principle of traffic safety (Tabani, 2012).

It is necessary for awareness to have basics in the social and educational upbringing of
the individual, and it must be placed within the media education in educational institutions and
schools due to its importance in the formation of the individual's personality and his social
responsibility towards the traffic field (Al-Saied, 2008).

PRACTICAL SIDE
1. Demographic data for the sample:
Table (1): the sample description.

Details Categories Number Percentage (%)

ype Males 183 65.4
Female 97 34.6
20-30 83 29.6
age categories 31-40 89 31.8
41-50 52 18.6

51 or more 56 20

primary 5 1.8

Educational level 'V'_ed'“f“ 19 6.8
Junior high 80 28.6

diploma 15 5.4
BA 131 46.7
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Postgraduate 30 10.7

Unmarried 80 28.6

Social status Married 150 53.6
absolute 46 16.4

Widower 4 1.4

It is evident from the results of (Table, 1) describing the sample that the percentage of
males is (65.4%) by the number (183) while the percentage of females was (34.6%) with (97)
from the sample. The highest percentage of the sample is for the age group (31-40) with a
percentage of ( 31.8%), followed by the age group (20-30) at a rate of (29.6%) with (83), and
the group (51 and more) got (56) with (20%), and the category (41-50) came with (52).
(18.6%). As for the educational level of the sample, it came first in the bachelor’s category
with (131), at a rate of (46.7%), followed by the preparatory category with (80) and at (28.6%),
and the number of those with higher degrees was (30) at a rate of (10.7%) of the sample. The
marital status of the sample members is that a married group got (150) at a rate of (53.6%), and
the category was unmarried with (80) at a rate of (28.6%), then followed in the ranking by an
absolute group with (46) at a rate of (16.4%).
2. Watching satellite channels:
Table (2): the extent of watching satellite TV.

Watch satellite TV duplicates Percentage (%)
Always 143 51
Sometimes 127 454
Scarcely 10 3.6
Total 280 100

(Table,2) the extent of the sample's viewing of satellite television, and the results
indicate that the majority of the sample, with a total of (143) frequencies, (51%), answered they
always watched satellite channels, while the total number of (127) frequencies (45.4%)
answered that they sometimes watched satellite channels.

3. The extent to which traffic programs are monitored on satellite television:
Table (3): the extent of follow-up of traffic programs on satellite television

The extent to which traffic programs are monitored duplicates Percentage (%)
Always 118 42.1
Sometimes 141 50.4
Scarcely 21 7.5
Total 280 100

(Table,3) the extent of the sample's follow-up to TV traffic programs, so the highest
percentages of those who answered sometimes followed traffic programs with a total of (141)
at a rate of (50.4%), and a total of (118), with a percentage of (42.1%), answered that they
always follow the traffic programs in satellite channels.

4. Hours of watching traffic programs:
Table (4): the sample viewing intensity for traffic TV programs.

Watch traffic hours duplicates Percentage (%)
Less than an hour 134 47.8
One to two hours 146 52.2
More than two hours - -
Total 280 100

(Table, 4) the intensity of the sample’s viewing of TV traffic programs that the highest
percentage of the sample watched from one to two hours, with a total of (146), at a rate of
(52.2%), and that a total of (134), or (47.8%), watched traffic programs from one to two hours.
5. Traffic programs provide what meets the public’s need for knowledge:
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Table (5): the extent to which traffic programs meet the public's need for knowledge.

Traffic prog;r(‘jnss cp))}:(t)r\]/édsuvt\)/nzt meets the duplicates Percentage (%)
Always 133 47.5
Sometimes 136 48.6
Scarcely 11 3.9
Total 280 100

(Table,5) the extent to which traffic programs meet the public’s need for knowledge
through the topics they provide, as the highest response rate is sometimes a total of (136) with
a rate of (48.6%), while a total of (133) responded with a rate of (47.5%) that traffic programs

always Provide what meets the needs of the public of knowledge.

6. The media has a major role in spreading traffic awareness:
Table (6): the level of obtaining traffic awareness information from television.

The level of obtaining mforma_tlpn on traffic duplicates Percentage (%)
awareness from television
Always 148 52.9
Sometimes 122 43.6
Scarcely 10 3.6
Total 280 100

(Table,6) the level of obtaining information about traffic awareness from television
from the viewpoint of the sample, as the highest response rate is always a total of (148) with a

rate of (52.9%), while those who answered sometimes total (122) at a rate of (43.6%).

7. Causes of exposure to traffic accidents:
Table (7): the causes of traffic accidents.

Causes of traffic accidents duplicates Percentage (%)
Lack of awareness o_f traffic laws and 97 346
regulations

Indifference and lack of responsibility 67 23.9
The constant traffic jam on the streets 6 2.1
Weak traffic control 3 1.1

Poor enforcement of strict laws on violators 42 15
Taking drugs while driving a vehicle 44 15.7

Talking on a mobile phone while driving a
. 21 7.5
vehicle
Total 280 100

(Table,7) the reasons for the occurrence of traffic accidents that the highest percentage
was obtained by the reason (lack of awareness of traffic laws and regulations) with a total of
(97), at (34.6%), followed by the reason (indifference and lack of sense of responsibility) with
a total of (67) at a rate of (23.9%) The reason (drug use while driving the vehicle) came to a
total of (44), at a rate of (15.7%), and the reason (weak enforcement of strict laws on violators)
got a total of (42) by (15%), and a total of (21) indicated (7.5%). The reason is (talking on a
mobile phone while driving a vehicle) in the occurrence of traffic accidents, and | got the
lowest answers (constant traffic congestion on the streets) and (poor traffic control).

8. Methods of spreading awareness and traffic culture:
Table (8): methods of spreading awareness and traffic culture.

Methods of spreadtl:rsjgl:]tj;/gareness and traffic duplicates Percentage (%)
Follow TV programs related to traffic 35 12.5
Developing a sense of social responsibility
. 35 125
among community members
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Adhere to traffic rules and regulations 71 25.4
Increase traffic awareness among the public 48 171
through posters and pictures
Familiarity with traffic lights on the roads 54 19.3
Practicing r thics and manners an
o e o
Total 280 100
(Table,8) methods for spreading awareness and traffic culture show that the highest
percentage is (adherence to traffic rules and regulations) with a total of (71) at a rate of
(25.4%), and the answer (familiarity with traffic signs on the roads) got a total of (54) at a rate
of (19.3%) While a total of (48) responded with (17.1%) to (increase traffic awareness among
the public through posters and pictures), and a total of (37) indicated (13.2%) on (practicing
ethics and road manners and driving vehicles), and the two partners got (follow-up programs
Television specializing in traffic) and (developing a sense of social responsibility among
community members) on a total of (35), with a percentage of (12.5%).

9. The role of satellite channels in spreading traffic awareness:
Table (9): the calculation of the arithmetic mean and the standard deviation to test the scale of

the role of satellite channels in spreading traffic awareness.
The role of satellite TV in .
. X mean standard deviation
spreading traffic awareness
Satelllte_channel_s contribute to 2 892 0.309
spreading traffic awareness
Satellite TV proyldes the largest 2778 0.494
amount of traffic knowledge
Poor traffic programs are the
reason for the lack of traffic 2.807 0.395
awareness
Most of the information | knew
about traffic laws was from 2.782 0.413
traffic programs
Taking the advice provided by
traffic programs and civilized 2.796 0.429
awareness
Adherence to trafflg: instructions 2839 0.367
reduces accidents
Traffic accidents cause social
and material losses to people 2.871 0.335
and society
Provide strict security measures 2 650 0.477
that regulate traffic issues
TV programs reduce traffic 2 635 0.768
accidents

It is clear from (Table,9) the arithmetic mean and standard deviation of the role of
satellite channels in spreading traffic awareness, as it was found that the phrase (satellite
channels contribute to spreading traffic awareness) is the sum of those who agree with it (250)
with a ratio of (89.3) and got the arithmetic mean (2.892), which is greater than the value The
hypothesis mean (2) and the value of the standard deviation (0.309), and the sum of (228) with
a percentage of (81.4) agrees with the phrase (satellite channels provide the largest amount of
knowledge about traffic) with the value of the arithmetic mean (2.778) which is greater than
the value of the hypothesis (2) and the value of The standard deviation is (0.494), and as for the
phrase (poor traffic programs cause a lack of traffic awareness), the total of (226) who
answered that they agree with it with a percentage is (80.7) with the value of the arithmetic
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mean (2.807) which is greater than the value of the hypothesis (2) and the value of the standard
deviation (0.395), and the phrase (most of the information I know about traffic laws was from
traffic programs) got a total of (219) neutral with it with a ratio of (78.2) with the value of the
arithmetic mean (2.782) which is greater than the value of the hypothesis (2) and the value of
the standard deviation ( 0.413), and the total of (226) corresponds to (80.7) with the phrase
(taking the advice provided by traffic programs A civilized awareness) of the value of the
arithmetic mean (2.796), which is greater than the value of the hypothetical mean (2) and the
value of the standard deviation (0.429), and the sum of (235) of (83.9%) indicated that they
agree with the phrase (compliance with traffic instructions reduces accidents) with the value of
the arithmetic mean (2.839) which is greater than the value of the hypothetical mean (2) and
the value of the standard deviation (0.367), and the total of (244) at a rate of (87.1%) agrees
with the phrase (traffic accidents cause social and material losses to people and society) with
the value of the arithmetic mean (2.871), which is greater From the value of the hypothesis
mean (2) and the value of the standard deviation (0.335), and the total of (182) at (65%) agrees
with the phrase (providing firm security measures that regulate traffic issues) with the value of
the arithmetic mean (2.650) which is greater than the value of the hypothesis (2) The value of
the standard deviation is (0.477), and the sum of (228) indicates (81.4%) who do not agree with
the phrase (TV programs limit traffic accidents) with the value of the arithmetic mean (2.635)
which is greater than the value of the hypothesis (2) and the value of the standard deviation
(0.768) While the total of (162), by (57.9%), agrees with the statement (Do not rely on
obtaining controls and traffic information from the media) in the mean value The arithmetic
(2.307) is greater than the hypothetical mean value (2) and the standard deviation value
(0.870).

Hypothesis test
The first hypothesis: There are differences in the demographic characteristics of the
sample towards watching TV traffic programs

Table (10): differences in the demographic characteristics of the sample and the extent of
follow-up programs to pass the CHI test.

The value of the | Significance level | Level of morale Degree of | Relationship type
chi p-value freedom
54.212 0.000 0.05 6 Function

(Table, 10) that the value of the chi parameter test (54,212) with significance level
(0.000) is smaller than the level of significance (0.05), which indicates proof of the hypothesis
and that the demographic characteristics of the sample formed significant differences towards
following TV traffic programs. The existence of a statistically significant correlation
relationship between the extent of the sample's follow-up to traffic programs and the extent to
which satellite channels spread traffic awareness among individuals.

The second hypothesis: There is a significant correlation between the extent of the
sample’s follow-up to traffic programs and the level of obtaining traffic awareness information
from television
Table (11): the relationship of the correlation between the intensity of the sample’s viewing of
traffic programs and the level of obtaining information about traffic awareness from television.

Pearson correlation
coefficient value

Significance level
p-value

Level of morale

Relationship type

0.700

0.000

0.05

Function
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(Table,11) that the value of the Pearson correlation coefficient (0.700) with the level of
significance (0.000) is smaller than the significant value (0.05), which indicates the validity of
the hypothesis. Television.

The third hypothesis: There are differences between the sample averages in the role of
satellite channels in spreading traffic awareness
Table (12): differences between the sample averages in the role of satellite channels in
spreading traffic awareness.

Test value (F) Significance level Level of morale Degree of Relationship type
p-value freedom
295.268 0.000 0.05 1 Function

It is evident from (Table,12) that the value of (F) test is equal to (295.268) and the
degree of freedom (1) at the level of significance (0,000), which is smaller than the level of
significance (0.05), which indicates the existence of differences between the sample averages
towards the role of satellite channels in Spread traffic awareness.

RESULTS AND CONCLUSIONS

1. Traffic awareness is of great importance as perception and understanding of traffic laws and
traffic instructions reduce the occurrence of traffic accidents and abide by and respect the
rules and regulations.

2. The results show that there is a large percentage of viewership of satellite channels, as 51%
of respondents said they always watch satellite channels, and this indicates the importance
of television as a public means that has its place and influence on the public in
disseminating and consolidating information.

3. The percentage of (50.4%) of the sample follow traffic programs, which indicates the
existence of good follow-up of traffic programs.

4. There is a large percentage of the public following traffic programs at a rate of one to two
hours at a rate of (52.2%), and this indicates the presence of interest from the public in
receiving information through traffic programs and getting acquainted with the general
rules and their application.

5. The results indicate that traffic programs sometimes meet the needs of the public for
information by 48.6%. This indicates that the programs need to develop the type of
information they provide, and they must follow the needs of the public in the programs and
endeavor to present them.

6. The absence of traffic awareness among the public is evident by identifying the causes of
traffic accidents, most notably the lack of awareness of laws and traffic regulations by
(34.6%), and indifference and lack of sense of responsibility by (23.9%).

7. The public needs specific methods to spread traffic awareness and reduce the occurrence of
traffic accidents by adhering to traffic rules and regulations by (25.4%), and familiarity
with traffic signs on the roads by (19.3%), as well as increasing traffic awareness among
the public through posters and pictures by a percentage (17.1%)

8. It is evident that the public has a strong agreement regarding the role of satellite channels in
spreading traffic awareness.

9. Proving the hypothesis that there is a statistically significant correlation between the extent
of the sample's follow-up to traffic programs and the extent to which satellite channels
spread traffic awareness among individuals.

10. The results of the validity of the hypothesis that there is a significant correlation between
the sample's viewing intensity of traffic programs and the level of obtaining traffic
awareness information from television.
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11. Proving the hypothesis that there are differences between the sample averages regarding the
role of satellite channels in spreading traffic awareness.

RECOMMENDATIONS

1. Intensifying traffic awareness programs through audiovisual media.

2. The interest of educational institutions to place traffic awareness materials within the school
curricula to teach them to school students.

3. Carrying out future studies interested in researching traffic awareness from various new
aspects.
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ABSTRACT

This study including synthesis of some new Schiff bases compounds [1-6] from the
reaction of Sulfamethoxazole drug with some aromatic aldehydes in classical Schiff base
method then treatment Schiff bases with succinic anhydride to get oxazepines rings [7-
11]These derivatives were characterized by melting point,FT-IR,'H NMR and mass
spectra. Some of synthesized compounds were evaluated in vitro for their antibacterial
activities against three kinds of pathogenic strains Staphylococcus aureus,Escherichia coli
and Pseudomonas aeruginosaby agar diffusion disk method, and against the fungal

species (Candida). The results showed that some of these derivatives have good

antibacterial activities compared to biological activity of parent drug.
Keywords: Sulfamethoxazole , Schiff base , 1,3-Oxazepine, antibacterial activity .
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INTRODUCTION

4-Amino-N-5-methyl-3-isoxazolylbenzenesulfonamide is the common name of
Sulfamethoxazole, but N1-5-Methyl-3-isoxazolyl sulfanilamide, is the ITUPAC name(Figure
1).This drug was considered by previous working groups (Lyon, 1980; Lyon,
1987).Sulfamethoxazole is an antibiotic that has been used since the 1990s to treat various
general injuries in humans and different species. There wasmore usein the treatment
of acute infections of the urinary tract. AlsoSulfamethoxazole is used against gonorrhea,
meningitis, respiratory infections and prevention of poor meningococcal meningitis. Given
the relatively unfavorable, pattern of tissue delivery, antibacterial medication that is widely
used to treat various systemic infections worldwide with trimethoprim or pyrimethamine. With
methoprim, the mixture is used mainly to treat the device's inflammation. Sulfamethoxazole of
chloroquineresistant plasmodium falciparum malaria(Lyon,1980; Gennaro, 1995; Elggellal&
Alshadly, 2014).

Researches on complexes of sulfamethoxazole have a lot of physiological and
pharmacological due to complexes of sulfa drugs have been discovered to be more
bacteriostatic than the medication themselves(Alias et al., 2015; Al-Khodir, 2015).

H,N CHs

Figure (1): The structure of Sulfamethoxazole.

A heterocyclic compound consisting of an oxygen atom at site 1 and a nitrogen atom at
position 3 in addition to five carbon atoms is 1,3- Oxazepinecompound. In 1965,
the oxazepine derivative was introduced use to relieve psychoneurosis symptoms marked by
anxiety and stress(Kuluod& Hamid, 2013). Oxazepine derivatives has been shown to display
a broad range of biological activites, including antibacterial, antifungal, hypnotic relaxant,
muscle inflammatory and antiepileptic activities(Taha, 2017).
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MATERIALS AND METHODE
Materials and measurements of physical

Both reactants and solvents used in this study were reagent grade and are available
from companies such as Sigma-Aldrich, BDH and Fluka. Sulfamethoxazole was obtained from
Samara, Iraqg.

Melting points have been registered and are uncorrected using a hot stage Gallen Kamp
melting point apparatus. SHIMADZU model FT-IR-8400S was used to receive the FT-IR
spectrum. On the BRUKER model Ultra shield 300MHz spectrophotometer . *H-NMR spectra
were obtained in the DMSO-d6 solution with the TMS as the internal standard. Mass spectra
were recorded using Mass Spectrometer, Agilent Technology (HP) at Tehran University,
Central Lab, Iran.

Common technique of preparing of Schiff bases (1-6)

For 6-8 hrs, a mixture of Sulfamethoxazole (0.0039 mole,1 g), and various aromatic
aldehydes  (0.0039mol) in  absolute ethanol (15 mL) and 3 drops of glacial acetic acidwere
refluxed(Jassim & Ali, 2018; Abdullah et al., 2013).The mixture was cooled and the solid
was purified after the end of the reaction, checked with TLC ethanol: benzene (1:1),then
recrystallized from ethanol and collected by filtration, as shown in (Scheme 1) (Table 1)
describes the physical properties of these compounds.

Preparation 1,3-oxazepin-4,7-dione derivatives (7-11)

In 15 mLof dry benzene,  Schiff base (1,2,3,5-6)  (0.0005mol) was combined
withphthalic anhydride (0.0005 mol) and then refluxed for 18-20 hrs, evaporating the excess
solvent. The solid product was washed with distilled waterand then purified and recrystallized,
as illustrated in (Scheme 2)(Table 2) lists the physical properties (Tawfiget al.,2012;Muhsenet
al., 2017; Sallal&Ghanem, 2018).

N
HiC \ /N “_

O=CH

_©_NH2 + Ethanole absolute
Y

Reflux 6-8 hs.

=0 =0

o

X

HaC \: O\/gN H
N

X =0H, Y=0CHjz Comp.1

=0

o

g =
X=0H,Y=H, Comp.2

X =Br, Y=H, Comp.3 Y
X =NO,, Y=H, Comp.4

X =Cl, Y=H, Comp.5

X=CHO, Y=H,Comp.6

X

Scheme (1): The synthesis of Schiffs bases compounds from Sulfamethoxazole drug.

X

X
o
N Succinic anhydride € N .
w9 Pl U Sy VN W NN
N—§ N=CH H : l\j
o o

(1,2,3,5,6) (7-11)

X =(4-OH,3-OCHg) , -OH , -Br, -CI

Scheme (2): The synthesis of 1,3-oxazepin-4,7-dione derivatives (7-11) by reaction Schiffs
bases compounds with succinic anhydride
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Table(2): The physical properties of 1,3-oxazepin derivatives (7-11).

comp. Molecular

Structure of Compounds Molecular ioh Yield M.P. | Rf
Formula Weight %) °C) Colour
no. (g/mole)
HaCO. OH
SN
H,C N o
N/ I -
7 H_ﬁON‘HC\ CyH2:N30gS 487.98 74 11%57 yellow | 0.76
o
Al
(o)
H
o
ch—< N o >:< 135- Dark
8 \_ 7 n_%_O_MHC\ Cy1Hi9 N3O;S 457.40 75 137 yellow 0.90
S
o
(0]
Br
e o
3 N I0 _
9 Nl E T CoHisN:OGSBr | 520.28 73| T2 | orange | g
o u :
(o]
o
Cl
s &
3 N Q -
10 Nl e CauHisN:OGSCI | 475.78 7 | S| vellow |,
o &/Z .
(@]
o
N 0 N
LAWY " " gl o
11 W3 = € ol 210-
0 {/E Ol\} I C36H3:Ns01,S, 704.56 73 212 Orange 0.77

RESULTS AND DISCUSSION

The Schiff's bases compounds of sulfamethoxazole (1-6) were synthesized in good
percentage from the reaction ofSulfamethoxazole with different aromatic aldehydes in absolute
ethanol as a solvent. These compounds have been synthesized according to the steps

described in (Scheme 1).
The physical properties described in (Tablel)and spectral methods, such as FT-

IRandsome of them by *H- NMR, verified the structures of (1-6) compounds,spectra of
compounds (1-6) displayed, characteristic absorption bands at 1614-1627cm™, 2976-2993cm™
1 2839-2891cm™, 3066-3086cm™ and1465-1593cm ™ due to stretching vibrations for (C = N)-
asymmetrical, (C-H) aliphatic, symmetrical(C-H)aliphatic,(C-H) aromaticand (C=C) aromatic.
These and other bands as shown in (Figures 2,3and4).

At 1735-1774cm™, 2854-2997cm™ and 1265-1267cm™, 1693-1706¢m™and 1157-
1161cm™ to stretch vibrations (C = O)lactone (C=0), lactame, (C-H) aliphatic, (C-N) and (C-
O-C) band, the FT- IRspectra of oxazepine compounds (7-11) displayedcharacteristic
absorption bands.These and other bands are shown in (Table 4), as shown in (Figure 5).
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The *H-NMR spectra of compounds (1, 3and 6) showed the signal at 2.24, 2.25 and
2.31ppm due to proton of (CH3) group and the singlet signal at 6.11, 6.05 and 6.08ppm due to
proton of isoxazol ring, the multiplet signals at 6[(7.30-7.83) ,(7.33-7.85),(7.44-7.47)]ppm, the
singlet signal appeared at 6 (8.40, 8.58, 8.73)ppm which could be assigned to proton of (N=CH)
group that could be assigned to protons of benzene rings, and the singlet signal at &
(10.92,11.42,10.91)ppm. suggested the attribution of the proton of (NH) group of sulfonamideas
shown in (Figures 6,7and 8) .

The 'H-NMR spectra of compounds (7and10) showed the signal at 2.26and2.29ppm
due to proton of (CH3) group,and signal at 2.06-2.79ppm due to the protons of oxazepine ring
(CHy), while the other signals are listed in as shown in (Figures 9 and 10).

The compound 1 mass spectrum (Figure 11), shows the molecular ion at m/z = 387.4,an
d the compound 3 mass spectrum,(Figure 12), shows the molecular ion at m/z = 420.28.

Table (3): The FT-IR distinguishing bands of Derivatives (1-6).

Deriv. Molecular v (C-H) v (C-H) _ v (C=C)
No. Formula Ar. Aliph. v (C=N) Ar. another bands

v (C-0-C)

1 C1gH17N305S 3084 2993,2891 1618 1467-1593 (1265,1029) P-
OH(3588)

2 Cy7H15 N3O4S 3066 2981,2854 1618 1465-1593 P-OH(3589)

3 C17H14N3OSBr | 3086 2987,2848 1627 1473-1579 P-Br 684

4 C1gH14N4OsS 3086 2976,2875 1616 1465-1593 P-N?§£12§)33 '

5 C17H14N305SCI 3088 2991,2839 1616 1467-1593 P-Cl 786

6 CagH24N6O6S; 3086 2991,2879 1614 1469-1581

Table (4): The FT-IR distinguishing bands of derivatives (7-11).

Comp.No. Molecular N (C-H.) v (.C-H). v(C=0) v(C=0) v (C-N) | v (C-O-C)| Other Bands
Formula aromatic | aliphatic lactone lactame

7 C,oH21N30gS 3078 2987,2893 1745 1701 1161 1267 p-OH3550
Overlap with

8 C,1Hi9 N3OS 3092 2931,2854 C=0 lactame 1705 1157 1265 p-OH3464
Overlap with

9 C,1H1gN306SBr 3093 2997,2897 C=0 lactame 1705 1161 1265 p-Br686

10 C,1H1N306SCI 3093 2926,2854 1735 1693 1157 1265 p-Cl792

11 C36H3Ng015S, 3095 2922 1774 1706 1161 1265 | -

Table 5 : '"H-NMR Spectral information for selected derivatives.

Deriv.No. Derivative Structure "H-NMR parameters (ppm) 3-H

| @ a(2.26)(s,3H,CH3);b(3.81)(s,3H,CH3);c(2.06 —
, e fﬂ@_ 2.39)(t,4H,2CH,);d(6.07)(s,1H,isoxazol ring); (6.54 - 8.58)(m,8H,for both

d ° J\;k two benzene ring);f(11.32)(s,2H,NH)
2 o a(2.29)(s,3H,CHa);b(2.54-2.79)(t,4H,2CH,);c(6.08)(s,1H,isoxazol
10 H“c{c—ﬂn!;@—w ring);7.40(s,1H,CH of oxazepin ring);7.44-7.96(m,8H,for both two benzene

A L ring);10.95(s,1H,NH)
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Figure (4): FT-IR Spectrum of derivative 6.
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Figure (7): "H-NMR chart for derivative 3
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Figure (12): mass chart of derivative 3.

BIOLOGICAL ACTIVITY
Anti-bacterial activity

Three forms of pathogenic strains(S. aureus,E.coliand P. aeruginosawere used to test
the antimicrobial activity of the synthesized compounds(2,4,7,10and11) using the agar
diffusion process.Appropriate spaced separate holes were created by Muelle Hinton agar (6mm
in diameter) appropriate spaced separate holes were filled with 0. 1mLconcentration
of prepared compounds that dissolve in DMSO before spreading the bacteria on agar.These
plateswere incubated for 24 hr at 37°C,the bacteria growth inhibitionzone around the holeobser
vedand measured in millimeter of diameter (Entesar& Enaam, 2017; Saleh& Ali, 2020).
Results and clarification are given in (Table 6).

Anti-fungal activity

The antifungal activity was tested against the fungal species, C. albicans at 10mg /mL
concentration ofsome prepared compounds using DMSO as solvent.The results were reported
as zone of inhibition compared to standard Nystatin as antifungal drugs. The results obtained
showed that some of these derivatives showed commensurable activity like exhibited by
(Table, 7).
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Table (6): Antimicrobial Activities of several prepared derivatives.

Derlv. Sam_ple No. Staphylococcus aureus Escherichia coli | Pseudomonas aeruginosa
No. (In image)
2 9 + ++ + + ++
4 8 ++ + + + ++
7 3 ++ + ++ ++
10 10 ++ + + +
11 15 ++ + + +

(++) = 18- 24mm, (+++) = 28-33mm.

Table (7): Anti-fungicide activity for the prepared derivatives(6,7,and8) .
Deriv.No | Candida albicans
6
7
8
Nystatine
S: Sensitive,R: Resistance.

nnawm

CONCLUSION

The results indicate that the synthesized compounds (2, 4,7,10 and 11) have a microbial
activity against the tested organisms up to 3.2mg/ disk.Thesederivatives showed higheffect
against S. aureusand moderately activity againstE.coliand P.aeruginosa.the fungal species,
Candida albicans showed higher sensitivity toward the compounds 6 and 8 more than
compound 7 .
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ABSTRACT

The mucilage was isolated from mustard seeds and identification by some
different methods like, thermo gravimetric,FTIR.,X-ray powdered, proton NMR, FTIR
spectra of the three gums contain different functional group in the gums, major peaks
bands noticed were belong to OH (3410.15 — 3010.88) group from hydroxyl group, CH
aliphatic (2925-2343.51), C-O (1072.42-1060.85) group and C=0 1743.65, Thermochemical
parameters of mucilage was evaluated and compared with the standard gums, Results
indicated the mucilage was decomposed in 392°C and mass loss 55%, The X ray process
found the mucilage had single not sharp peak at 19.9265°in highest 53.35 cts, Also the
standard gums indicted not sharp peaks at 20.94°, 19.04°in highest 47.78, 52.84 cts
separately, mucilage examination using nuclear magnetic resonance revealed the
presence of glucose, rhamnose, galacturonic acid compared with two standard gums
contain similar polysaccharide.lt was concluded The results that had that mucilage had

good advantages, which might be used in various food industries showed that mustard

gum is beneficial in food manufacturing.
Keywords: Mustard seeds gum, characterization, thermogravimetric analysis, X-ray diffraction, nuclear magnetic resonance.
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INTRODUCTION

Gum are considered to be pathological products by formed injury to the plant or due
unfavorable condition such as dehydration or distraction of cell wall, While mucilage's are
normal products of metabolism (physiological materials) form without the cell (Reddy
&Manjunath, 2013; Bhosaleet al., 2014). Gums have many uses in the food manufacturing as
stabilizers, emulsifier, gelling material by improving the consistency of these products, such as
delaying the recrystallization of starch during storage , increasing water retention, so they are
used in low calorie foods (Mahmood et al., 2015; Hemeda& Mohamed, 2010; Amehet al.,
2015). Many applications of gums are used in manufacture of ice cream, meat products, sweets,
drinks, canned products, backed products, dairy products and sauces (Edwards, 2007; Decade
et al., 2012; Noolrailaet al., 2015). Mustard Sinapis alba L. is a spring crop growing in cold
and moderate areas, belong to the Crusadeas family which includes the cauliflower and
broccoli, one of the early crops known as human cable (Lorenzo, 2008). Gum contain a
mixture of polysaccharides that are mainly composed of glucose and polysaccharides acid such
as galacturonic acid, glucuronic acid, galactose and rhamnose linked to glucose units by 3, 1-4
glycosidic bonds in addition to the association of ether groups. The resulting gum is a viscous
solution with a weak gel, and it was used in many meat products, as flavor agent, emulsifier
and in cosmetics (lzydorczyket al., 2005; Repin, 2016; Kay, 2016). The search aimed to
isolated mucilage from mustard seeds and evaluated by different methods and its effect on its
characterization.

MATERIALSANDMETHODS

Mustard seeds were brought from the local market in Basrah city. Lt was crushed using
an electrical mill. Two standard gum were got from the chemical BDH company, England. The
chemical and reagents used were laboratory grade.
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Extraction of Mucilage

Mustard mucilage was extracted according to the method by Nazni&vignesnwar
(2014). A 100gm of the mustard powder was added to distilled water in a ratio (1:10 w/v), The
mixture was mixed using shaking for 4h at 40°C. The mucilage was filtered through muslin to
eliminate the insoluble solids. The extract was precipitated by using ethanol (99%). Mucilage
was dried in oven at temperature 40-45°C and stored in airtight bottle.

Characterization
FTIR Analysis

The FT-IR Spectrum of The gums was Recorded in chemistry department, college of
education for pure science, university of Basrah. FTIR spectrometer (Shimadzu. Japan) using
potassium bromide disc prepared from powdered gums mixed with dry KBr.

Thermal Analysis

Thermo stability of three gums were carried on and recorded inAmirKabiruniversity,
Mahshahr. The samples was put in a platinum pan, the sample were scanned from 30to 700°C
and sealed at heating rate 10°C 1 min, nitrogen was used with the flow ratio of nitrogen at a
rate 80 ml/ min.

XRD measurement.

XRD measurement of the samplerecorded in department of physical, college of
education for pure science, university of Basrah, by using XRD System, X per T-pro pw
3050H-NMR analysis, H-NMR spectra of the gums was analyzed in Iran by using two
devices, namely a Bruker AVANCE 400 MHZ spectrometer and a Bruker AVANCE 500 MHZ
spectrometer.

RESULTSAND DISCUSION
FTIR Analysis

FTLR spectrum of the different gums are shown in (Table 1) and (Figures 1, 2 and 3)
characteristic band at 3010.88 and3410.15 cm™reffered to the OH bending of water, The
boardpeak round 2343.51 and 2925 cm™ was assigned to alkane CH group, The band at in the
region between 1616.35 and 1735.93, 1429.25-1668.43, 1743.65 cm™ belong to C=0 in the
FTIR spectra of mustard mucilage, Arabic gum and acacia.

Table (1):FTIR characteristics of three gums.

Wave number cm™ Functional groups
Mustard mucilage Arab gum Acacia gum
3410.15 - 3010.88 3412.08 3406.26 OH
1072.42-1060.85 1033.85-1014.56 1064.71-1029.99 C-0
1743.65 1616.35-1735.93 1668. 43-1429.25 COO
2925 - 2343.51 2910-58 CH
677.01- 155.36 970.19 - 493.27 808.17-709.80 C-H out of plane

The characteristic band at 1072.42-1060.85 cm™ attributed to the carbonyl, the finger
print region of mustard spectra contain of many board bands in the region 677.01-493.27cm™
which the finger print region of standard gums spectra consist of 2-5 peaks at range 970.19-
493.27cm ™ for Arabic gum, 808.17-709.80cm™ for acacia gum, the FTIR spectra of samples
contain similar functional groups, the mustard mucilage was closes to the Arabic gum. This
results were agreement by Daoubet al.(2016) who illustrated functional groups of acacia
gum, the band between 3290-3305 was assigned to hydroxyl group, band at 2926 belong to
arabinose and galactose, peak at 1411-1563 was assigned to COO indicate the presence of
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glucuronic acid and also were agreed with Bilal et al.(2015) who indicate the refined Arabic
gum contain functional groups like 3634.01cm™ was assigned to the OH while the peaks at
2851.35,2914.16 and 2671.98cm ™ attributed to the alkane CH group, the band in 1663.66cm™
was belong to C=0 indicated to glucuronic acid.

L
3750 3500 3950 3000 S50 500 S350 00 TPE0 1500 1950 1000 =0 Son
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Figure (1):FTIR spectra of mustard seed gum.
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Figure (3):FTIR spectra of acacia gum.

XRD mearment

XRD analysis of the three gums were presented in(Figures 4, 5 and 6) the XRD analysis
of mustard mucilage showed a sharp peak was noticed at 19.9265° in highest 53.35 cts .This
indicates that mustard mucilage was a partially crystalline.
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Figure (4): X-ray spectra of mustard mucilage.
Compared the XRD spectra of standard gums contain two peaks were not sharp in the

highest 47.78, 52.84 cts at 20.94° and 19.04°, and this indicates to the amorphous nature.
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Figure (5):X-ray of Arabic gum.
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Figure (6): X-ray of Acacia gum

The result were in agreement with the finding by Zaharuddinet al.(2014)that okra
gum had one weak peak, also resultswere agree with Ngwulukaet al. (2014) who showed the
usual gums are amorphous or semicrystalline. X-ray were used to examine the degree of
crystalline of materials. The absence of sharp peaks in the spectrum of ray indicated that gums
are amorphous. So most of the natural gums were amorphous and had partial crystalline.
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DSC analysis

DSC Thermo gram of mustard mucilage were presented in (Figure 7), the mucilage had
a sharp peak was presented at 610°C, compared with Arabic gum and acacia gum which
hadwas similar were the peakat 300°C, that were presented in (Figures 8 and 9), loss of water
led to appear peak.
TGA analysis

Thermogram of three gums were presented in(Figures 7, 8 and 9) of gums, the first
stage of decomposition of mustard mucilage, taking place between 30 to 700°C with a
maximum decomposition occurs at 392°C with weight loss 53%.

Figure (7):The rmogram of mustard mucilage.

The degradation process of Arabic gum and acacia gum occurs in the same temperature
at 300°C with mass loss percentage of 53 and 45%.

Derivative Weight % (%/min) -~~~

Figure (8): The rmogram of Arabic gum.
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Figure (9):The rmogram of acacia gum.

The result showed that mustard mucilage had high thermal stability, which helps in its
uses in the food industry.
H-NMR analysis

The result of H NMR spectrum of mustard mucilage was shown in (Table 2 and
Figurel0), the major indicators at chemical shift between 1.971-1.76 ppm assigned to CHj of
rhamnose, indicatorsaround at 3.98-3.087ppm in mustard mucilage assigned to CH, of
galactose, The indicators arise at 4.187 ppm that refers to COO group.

Table (2): Individualities of H-NMR of three gums.

Chemical shift( ppm) Functional group
Mustard gum Arabic gum Acacia gum
5.309 -5.10 5.4 54 OH
1.971-1.76 1..084-1.07.6 1.19 CH3
2.761- 2.493 CH,0
4.187 4.03 C=0
3.98 —3.087 CH;
CH

The results were agreed with Daoub et al. (2016) who indicated the H-NMR spectrum

of acacia gum contain CHzof rhamnose and C=0 group of galactronic acid.
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Figure (10): Nuclear magnetic resonance of mustard mucilage.
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Figure (11):Nuclear magnetic resonance of Arabic gum.

The H NMR spectrum of standard gum in (Table 2 and Figures 11 and 12)indicated
the presence asignals at chemical shift 1.19 ppm belong to CH3 of rhamnose,indicators round at
3.73-3.85 ppm belong to CH,OH of galactose.
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Figure (12):Nuclear magnetic resonance of acacia gum.
The H-NMR spectrum of the studied gums showed the presence of main
sugarspectrum of acacia gum contain CHzofrhamnose and C=0 group.

CONCLUSION

FTIR analysis has been used for the characterization of gums contain different group
such O-H, C-H, C=0, COO that are presence in the structure of gums, XRD result indicate
that mustard mucilage was showed has weak peak which show a semicrystalline compared
Arabic gum and acacia gum were low crystallinity.Thermochemical parameters of mustard
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mucilage was examined by TGA, DSC.Resultsindicated that mustard mucilage had good
thermal stability.H-NMRanalysis of studied gums contain
monosaccharide.Majormonosaccharide of mustard mucilage were glucose, rhamnose,
galactose, glucuronic acid and galactronic acid, while the standard gums had the similar
monosaccharide like galactose, glucuronic acid and arabinose sugar, So it was concluded that
mustard gum could be used in many different food industries.
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ABSTRACT

A new, simple, rapid and sensitive spectrophotometric method for the
determination of sulfamethoxazole in both pure form and pharmaceutical preparations
has been reported. The adapted technique based on utilization 4-aminobenzene sulfonic
acid as a new modern chromogenic through an oxidative coupling reaction with
sulfamethoxazole and potassium iodate in basic media to form orange soluble dye
product with absorption maxima at 490 nm. Subject to Beer's law in the range 2-32pg

mL™. The values of molarabsorption coefficient (€) and correlation coefficient were found
to be 9.118 x 10° and0.9999 respectively whereas the Sandels index was 0. 02778 pg.cm™.

Keywords: Spectrophotometric, pharmaceutical, sulfamethoxazole, oxidative coupling.
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INTRODUCTION

Sulfamethoxazoloe (SMZ) is an isoxazole (1,2-oxazole) compound having a methyl
substituent at the 5-position and a 4-aminobenzenesulfonamido group at the 3-position. It has a
role as an antibacterial agent. IUPAC Name is [4-amino-N-(5-methyl-1,2-oxazol-3-
yl)benzenesulfonamide] an antibiotic usually used in the cases of urinary tract, bronchitis and
prostatitis (Ma et al.,2007; Kazanjianet al., 2008; Amaliet al.,2019). It has been recorded to
be effective against both gram negative and gram positive bacteria, such as Listeria
momocytogene and E. Coli. (Kazanjianet al., 2008). After being introduced in the United
States in 1960 (Amaliet al.,2019),it is now mostly used in combination with trimethoprim,
abbreviated as (SMZ-TMP) (Bruntonet al., 2011). This combination (formulation) is included
registered in WHO model list of essential medicines as a prime choice treatment for urinary
tract infection. is also known as: sulfamethalazole, sulfisomezole(Roth et al., 2018) and
Sulfamethazole. (Figure 1) shows the structural formula of sulfmethaxazole.

Figure (1):The structural formula ofSulfamethazole.

Various analytical methods for determining SMZ have been recorded, including
differential ~ calorimetry scanning (Agafonovaet al.,2013), spectrofluorimetry(Chen et
al.,1999), potentiometric  titration (Fritz et al., 1952), sequential injection
chemiluminescence(Soto et al., 2005; Aintisaret al., 2019), capillary zone electrophoresis
(Lietal., 2008),reverse phasehighperformance liquid chromatography (Soto et al., 2005),
micellarelectrokinetic chromatography (Berzas Nevadoet al.,2005), spectrophotometry


https://creativecommons.org/licenses/by/4.0

67

Ghaib Allah et al.
(2021) 13(1): 65-76

) 2Ly Dgdl Brgnd 3,31, 21

Iraqi Journal of Market Research and Consumer Protection

(Hamzahet al., 2014) and nuclear magnetic resonance (Salem et al., 2012). The system used
by the Bratton and Marshall was considered to be the most popular colorimetric method used
for sulfa drugs (Zhou et al., 2009).

MATERIALS AND METHODS
Instruments

Absorbance measurements were performed using T92 + Spectrophotometer wavelength
at the range (190-900) nm. (Beijing, China).Measurement was performed by a
spectrophotometer in an analytical chemistry laboratory. (Table 1)shows the chemicals used.
Table (1):Chemicals.

Chemicals M.wt (g/mol) Chemical Formula Assay (%)
Sulfamethoxazole (SMZ) 253.28 C10H11N305S 99
lodate Potassium 214 K10, 99
4-aminobenzensulfonic acid 173 CgH;NO;S 98
Soduim Hydroxide 40 NaOH 98

Reagents

1. All chemicals used in this study were of analytical grades.

2. The stock solution for sulfamethazole (100pug/mL)was prepared by dissolving 0.10g in 5 mL
of ethyl alcohol sulfamethoxazol and completing the volume in 100 mL of volumetric
flask with distilled water.

3. Sodium hydroxide solution (0.2 M) was prepared by dissolving 0.8 g of NaOH in a specified
amount of distilled water in a volumetric flask of 100 mL and then the volume was
completed to the mark .

4. Aminobenzensulfonic acid solution (2x10% M) was prepared by dissolving 0.346 g of 4-
aminobenzensulfonic acid in distilled water and then progressing to the point of mark with
the same solvent in a 100 mL volumetric flask.

5. Oxidizing agent (KIO3) (2x10% M) solution was prepared by dissolving 0.428 g of
potassium iodate powder in distilled water filled in a 100 mL volumetric flask to the point
of the mark.

Pharmaceutical preparations of sulfamethoxazole

Pharmaceutical preparations from industrial sources were collected as follows:
1.Trimoks Pills of (SDI, Samarra-Iraq): 400 mg sulfamethoxazole and 80 mg trimethoprim for

each Pills.

2. Sulprim syrup (Jerusalem Pharmacy products Co.Ltd-palestine):200 mg sulfamethoxazole
and 40 mg trimethoprim for each 1 mL ofsyrup (100 mL).

It was prepared by taking 1 mL of the Sulprim and diluting it with a small amount of
distilled water and filtering and thecomplement filtrate with distilled water to the mark to
obtain a concentration of 100 pug / mL.

The principle of the method is based on the coupling of the reagent (4-aminobenzene
sulfonic acid) with (Sulfamethoxazole) in the presence of potassium iodate as oxidizing agent
in basic medium.

Preliminary study

We put (1 mL, 2x102 M) of reagent 4-aminobenzensulfonic acid and add an oxidizing
agent potassium iodate(1 mL, 2x10% M) to 2 mL Sulfamethoxazole (100pg/ mL) a orange
product was formed. The intensity of the color increased in the presence of 1 mL (0.2 M) of
NaOH solution. Absorbance measurements were performed after diluting the solution with
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distilled water in a 25 mL volumetric flask. The maximum absorbance value was measured
against an blank solution at a wavelength of 490 nm.

RESULTS AND DISCUSSION
Study of the optimal reaction conditions

Experiments were performed using 2 mL of Sulfamethoxazole 100 pg/ mL in a final
volume of 25 mL and the absorbance values of the solutions was measured at 490 nm
wavelength versus a blank solution.
Effect of the best coupling reagent

Series of experiments were held (performed) by mixing 1mL of each of the reagent
solutions shown below in (Table 2) with 1 mL of (2 x 10M) of potassium iodate as oxidizing
agent solution with2 mL of (100ug/ mL) sulfamethoxazolesolution in the presence of 1 mL
NaOH solution 0.2 M and the absorbance values were recorded at 490 nm wavelength.

Table (2): Effect of the best coupling reagent.

Reagent 2x10% M Variable Absorbance
P-nitro aniline SB 0.15
BW 0.07
. SB 0.17
O-aminophenol BW 0.03
. SB 0.18

P-aminophenol

aminopheno BW 0.097
Resorcinol SB 0.163
BW 0.09
. . SB 0.520
4-aminobenzen sulfonic acid BW 0.091

S= Sample , B= Blank , W= Water
Oxidizing agent optimization:

1 mL, 2x10” M of series of oxidizing agents were added to 1 mL, 4-amino benzene
sulfonic reagent solution,2 mL of (100ug/ mL) sulfamethoxazole solution and 1 mL, 0.2 M
NaOH solution in 25 mL volume flask followed by absorption measurements. For each
sample,the blank solution was fixed at wavelength (800-400) nm. The best oxidizing agent was
noted to be KIO;z; for giving the maximum absorption value of the colored product at the
wavelength 490 nm. The results are shown in (Table 3).

Table (3): Test from best oxidizing agent.

Oxidizing agent2x102 M Absorbance % max(nm)
Blank Sample
Potassium lodate 0.091 0.524 490
Potassium per Sulphate 0.040 0.290 427
Ammonium per Sulphate 0.042 0.192 466
Ammonium ferric Sulphate 0.039 0.018 518

Effect of the coupling reagent quantity

Various aliquots of the conjugating reagent (4-aminobenzenesulfonic acid) solutions
(0.3-2.1) mL with concentration equal to (2x10 M) were mixed with (1 mL, 2x10°M) KIOs,
(ImL, 100 g/ mL) sulfamethoxazole solution and (1 mL, 0.2 M) NaOH solution. (Table 4)
shows that the maximum absorption value was obtained using 1 mL of the reagent 4-amino
benzesulfonic acid solution.
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Table (4): Effect of the coupling reagent quantity used.

mL of Reagent2x10%M Absorbance
BW SB
0.3 0.075 0.352
0.6 0.080 0.447
0.8 0.092 0.514
1.0 0.088 0.522
1.3 0.108 0.510
1.5 0.113 0.483
1.8 0.081 0.425
2.1 0.097 0.315

Effect the base used for coupling
One mL of different types of bases (strong and weak) has been used; optimum results
wererecorded in the case of NaOH as shown in the (Table 5).

Table (5): Effect of the base used in the coupling.
Base Solution Used 0.2 M | NaOH | KOH | Ca(OH) | NH,OH
Absorbance 0.519 | 0467 | 0.376 0.189

Effect of the amount of base used

Various guantities of the used base (NaOH) have been added that have been selected to
find the optimal amount that gives the highest absorption of the formed product. Maximum
absorption was recorded in the case of (1 mL) with pH=11.86. This volume was adopted in the
subsequent experiments and all the results are shown in the (Table 6).

Table (6): Effect of quantity of the base used.

Absorbance
mLof NaOH0.2 M BW B pH
0.2 0.108 0.351 11.72
0.4 0.109 0.405 11.77
0.6 0.098 0.471 11.83
0.8 0.103 0.516 11.84
1 0.104 0.525 11.86
1.2 0.102 0.502 11.87
1.4 0.095 0.484 11.89
1.6 0.082 0.425 11.91
1.8 0.071 0.368 11.93
2 0.103 0.216 11.94

Sequence of addition

Sulfamethoxazole (D), reagent solution 4-aminobenzen sulfonic(R), potassium iodate
solution (O), and sodium hydroxide (B) alkaline solution were added to each other in different
sequence keeping the same volume and concentration thereof. Maximum absorption was
recorded in the sequence mode of addition (IV) as shown in (Table 7).
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Table (7): Effect of order sequence of addition.

. Absorbance
Order Number Order of addition BW B
I D+O+B+R 0.041 0.438
I B+D+R+0 0.020 0.227
Il O+R+B+D 0.052 0.348
v R+O+D+B 0.097 0.523

Effect of temperature

The temperature of mixture and the colored product formed was varied at the range 10-
70°C. Maximum and stable absorption of the formed colored product solution was observed at
the temperature range 20-30°C. 25°C was chosen to be the optimal temperature for the reaction
mixture. The details of the results are shown in the (Table 8).

Table (8): Effect of the temperature.

Temperature (°C) 15 20 25 30 35 40 50 60 70

Absorbance 042 | 049 0.523 0.51 0.44 0.35 0.28 0.15 0.08

Stability of the reaction product:

The stability of the reaction product was studied throughout observing the values of
absorption of the formed colored solution at duration of time 5-60min using 2 mL, 100ug/mL
of the sulfamethoxazole solution and 2 mL of the drug. Results exhibited in (Table 9) shows
that 60 min was very sufficient time period to hold the measurements.

Table No (9): Effect of time on absorption of the formed product.

Absorbance/ min. Standing time
Mg /mL of SMZ =5 10 15 20 25 30 45 60 75
2 0.520 0.521 0.521 0.522 0.521 0.521 0.522 0.519 0.320

Ultimate absorption spectrum

The ultimate absorption spectrum shown in (Figure 2) was achieved on adopting the
optimum conditions; 25 mL of aqueous solution comprising of (ImL, 2x102 M) 4-amino
benzesulfonic acid, (2mL, 100 pg/ mL) sulfamethoxazole, (ImL, 2x10°*M) KOs, (1ImL, 0.2M)
NaOH. Maximum absorption was recorded against blank solution for orange product solution
at the wavelength 490 nm. The emergence of a peak of 490 nm indicates electronic transitions
N—>mTx*x, T > *

0.5
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SW

02

BW

01 b

0
200 300 400 500 600 700 800 900
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Figure (2): Ultimate normal spectrum.
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Approved working method and calibration curve

Subsequent to the determination of the optimum conditions, standard calibration curve
was obtained byapplicationthe following procedure of mixing:

Series of aliquots 0.5-8 mL of 100 pg/mL Sulfamethoxazole were added to a number of
25 mL volumetric bottles each containing (1 mL, 2x 10 M) 4-aminobenzenesulfonic reagent,
(1 mL, 2x 10 M) of the oxidizing agent potassium iodate, and (1 mL, 0.2 M) of a (NaOH)
base solution. The volume of the formed mixture was completed by distilled water to the mark
point. Absorption measurements were performed for each solution against the official solution
at the wavelength of 490 nm.

0.5

y = 0.0380x + 0.0006
0.4 - R?=0.9999

0.3

0.2

Absorbance

0.1

0 5 10 15 20 25 30
Conc. of Durg

Figure (3): Calibration curve.

The standard curve obtained which follows Lambert-Beer's law in the limits of
concentrations (2-32)ug /mL. The linear regression was utilized to calculate the equation
constants that are: Molar absorption coefficient ¢, 9.118 X 103,correlation coefficient 0.9999,
The Sandelis0. 02778 pg.cm™

Accuracy andprecision

The accuracy of the method represented by relative error (E%) and recovery(Rec%)
was calculated to estimate sulfamethoxazole and the compatibility of the method represented
by relative standard deviation (RSD%) (measuring three different concentrations) of
Sulfamethoxazole 100 pg/ mL, as it appears from the results obtained. (Tablel0) it
demonstrates that the technique has good accuracy andprecision.
Table (10): The accuracy and precision of the method *

Conc. Of SMZ Conc. of SMZ Average of

Present (ug/mL) Measured(pg/mL) RE (%) Recovery(%) Recove?y (%) RSD(%)
9 8.88 -1.33 99.18 0.5923
16 15.97 -0.187 100.5 100.24 0.6615
32 32.54 1.687 101.02 1.4662

*Each value averages five readings

Detection Limit

The detection limit was calculated for at the wavelength of 490 nm, by measuring the
absorption of the lowest concentration (2 pg/ mL) taken from the calibration curve depicted
from (for) seven readings under the same conditions. Results exhibited in (Table 11).

| D.L=3xSxConc./ x |
| Q.L=10xS x Conc./ x|
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Table (11): Detection Limit
Conc.(ug/mL) X S D.L.(ug/mL) Q.L.(ug/mL)
2 0.122 0.001326 0.063 0.2173

Then

Conc.: The lowest concentration of L in the calibration curve.

~ X: The absorption rate for a series of measurements of no less than seven values.
S: Standard deviation.

D.L.: Detection limit.

Q.L.: Quantitative limit.

The nature of the formed product

To identify the nature of the formed product and the ratio of the drug's attachment to
the detector, both continuous changes method (the Jop method) and molar ratio method
(Niknia, 2018) have been applied. Different volumes of drug solution ranging from 1-9 mL
were placed into series of 25 mL volumetric flasks containing decreasing volumes of the
reagent 9-1 mL. The rest of the additives were in the optimal sizes according to the adopted
method of work in this study, followed by filling the bottles to the mark with distilled water.
According to absorption measurements of the solutions at 490 nm against their blank solutions
the following (Figure 4) was depicted for JOP method. 1:1 ratio found to be the optimal mixing
ratio.

1.2

1
0.8
0.6
0.4
0.2

0

Absobance

0 02 04 06 08 1
[D]/[D] +[R]

Figure (4): The JOP method.

According to this method mixture comprising of Sulfamethoxazole with the 4-amino
benzensulfonic reagent in the presence of the oxidizing agent potassium iodate, and 1 mL of a
NaOH-base solution 0.2M was estimated. To ensure that the interaction ratio between
Sulfamethoxazole and the reagent 4-aminobenzen sulfonic is 1:1, the molar ratio method was
used and as follows: 2 mL of the drug solution were placed in a series of 25 mL volumetric
bottles containing different volumes of reagent solution 0.2-2 mL with the remaining additives
at the optimum sizes, and diluted with distilled water to the point of the mark. Absorption
measurements of these solutions at the wavelength of 490 nm against the formed solution for
each of them were held. Molar ratio was found to be consistent with the method of continuous
changes. (Figure 5) shows that the ratio is 1:1.
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Absorbance

0 1 2 3

Rl /D]
Figure (5):Shows that the molar ratioof Sulfamethoxazole.

The reaction equation is as (Figure 6).

0, R NH,
o N\
R S \ NaOH
N ) :
o N— —_—

2 0‘ KIO;

SOgH

SOH

4-amino-2-((4-(N-(5-methylisoxazol-3-yl)sulfamoyl)phenyl)amino)benzenesulfonic acid

Figure (6): Reaction scheme.

Applications

This method can be applied to the following pharmaceutical preparations containing:
Sulprim syrups (Jerusalem Pharmaceuticals Co.Ltd-palestine):200 mg sulfamethoxazole and
40 mg trimethoprim for each 5 mL of suspension 100 mL.

The direct method
Three different concentrations were taken from the solution of each product

(Suspensions ) whose preparation is indicated in its preparation in the paragraph, namely 10,20,
30ug/mL. The solutions were treated following the same steps in preparing the titration curve
and measuring the absorbance for them at the wavelength of 490 nm against the blank solution.
An average of five readings was calculated for each, as well as the calculation of retrospective
and RSD according to the results shown in (Table 12).

Table (12):The direct method.

Con.of (SMZ) Con.of Average of Recover
(Syrup) (SMZ) RE(%) Recovery(%) g ) Y | RSD(%)
Measured
10 10.14 14 101.4 0.1163
20 20.01 0.05 100.05 0.3519
30 29.93 -0.233 99.766 100.405 0.5685




74

) 2Ly Dgdl Brgnd 3,31, 21 =

Iraqi Journal of Market Research and Consumer Protection

Ghaib Allah et al.
(2021) 13(1): 65-76

The results exhibited in the above table show that the proposed method was successful
in estimating the pharmaceutical preparations that contain them. The value of the recovery rate
was 100.405% for syrups.

Standard additions method

The standard addition method was used to demonstrate the efficiency of the proposed
method, as the method includes the addition of constant quantities (1.3, 2.0 mL) of prepared
pharmaceutical solutions at a concentration of 100pg/mL in two series of volumetric bottles of
25mL in capacity and adding increasing volume 1, 1.5,2.5 and 3.5 mLof a standard solution of
100 pg/mLconcentration and leaving one of the bottles without addition. The absorbance of the
solutions was measured against the blank solution at the 490 wavelength. The results are
shown in (Table 13) and (Figure 7).
Table (13): Standard additions method.

Pharmaceutical preparation Amount taken (ug/mL) Amount measured Recovery (%)
Sulprimsuspensions > 4.9 98.33
9.8 9.7 98.86

Pharmaceutical preparation Amount taken (ug/mL) Amount measured Recovery(%)
Sulprimsuspensions 32 3.6 107.69
8 8.37 103.75

|y=0.0455x+0.2551
R? = 0.9983

Absorbance

y=0.0479x+ 0.4012
R%=0.9999

-10 -5 0 5 10 15
Conc. pg/ml

Figure (7): Direct method.

From the results shown in the (Table 13), it is shown that the standard addition method
is well in agreement with the direct method, within the range of acceptance of the error, which
indicates that it is the satisfactory method.

Statistical evaluation of the results of the proposed method

A comparison was made between the proposed analytical method and the standard
method to find out the accuracy and validity of the analytical application of the proposed
method by applying the following two tests. The obtained result was less than the tabular
value for F, t. F=4.36, t=2.84 (which is required). While the tabular value for F, t was
F=7.25, t=4.776 at confidence limit 95% and for four degrees of freedom. Consequently,
these values demonstrate the success of the proposed method asshown in (Table 13).
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Table (13): Statistical evaluation.

Preparation Normal value Recovery (%)+ RSD
Sulprimsuspensions 200/40mg Proposed method Literature method
100.0840.56 103.56+1.57
t=2.84 t=4.776
F=4.36 F=7.25

CONCLUSIONS

Many reagents were used as an oxidative coupling for this drug. Many methods were
used to determine this drug and its properties. This paper proposes an oxidative coupling
reaction ofsulfamethoxazole with 4-aminobenzenesulfonic acid with potassium iodate in
basic media to form an orange soluble dye product has been used. According to the findings,
the current method is suitable for the routine analysis of this drug in its pharmaceutical
preparations and its pure form. This method has alsobeen characterized by linearity,
accuracy, and high compatibility, and the procedure does not require special conditions, like
temperature or pH limit. The technique was very simple, fast, cheap and fairly selective than
some of the colorimetric methods published.
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ABSTRACT

The study was conducted to assess the attitude and awareness of a sample of
people regarding the indiscriminate slaughter and its effects on health and the
environment compared with slaughtering in a slaughterhouse. The sample consisted of
120 persons from six equal professional groups contacted with the butchery labour
(livestock keeper, truck driver, butcher, veterinarian, shopkeeper and consumer). The
age ranged 22-76 years old, mean 52+10 years, lived > 5 years in the Baghdad city. The
results showed that there is a preference for slaughtering inside the slaughterhouse due to
the presence of veterinary examination, slaughtering and preparing meat in a healthy,
easy-to-clean places, unlike the indiscriminate slaughter that took place on the sidewalks
of streets or in front of butchers' shops or at the entrances of their homes in front of
people and passers-by. The results also showed that there is a great spread of the
indiscriminate slaughter phenomenon throughout Baghdad governorate, coinciding with
the lack of health awareness, lack of attention by citizens, weak monitoring authorities,

and a great waste of secondary waste resulting from indiscriminate slaughter, such as

leather, wool and blood.
Keywords: Slaughterhouses, indiscriminate slaughter, awareness.
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INTRODUCTION

In the early nineteenth century, the slaughterhouse was known as the largest institution
of transition from the agricultural system to the industrial system, accompanied by increased
urbanization, technological developments, and attention to hygiene (Brantz, 2008). Meat
elements play an important role in the human diet by providing a good source of high-quality
protein as well as beneficial fatty acids and a variety of micronutrients for optimal health
(Wyness, 2016).

A cholera outbreak in the 1840s eventually brought public health concerns about
slaughtering animals in the city which led to the close of the live animal part of the Smithfield
Market, it is necessary to build slaughterhouses outside city centers and monitor the impacts on
air and water quality in the surrounding area (Kalof, 2007).

In a typical slaughterhouse, carcasses are slaughtered, prepared, stored and classified
under safe conditions and in a sanitary environment(Kayikciet al., 2019).0n the contrary of
that,the indiscriminate slaughter is an unacceptable health violation and a source of danger to
public health, the meat is unknown source and the slaughtered animal isn't examined by the
veterinarian, as well as displaying meat and hanging it on irregular and unhealthy places, the
animal may had a communicable disease and contact with harmful insects. These places
certainly not healthy or designated for slaughtering as what occur in the official
slaughterhouses. In Irag the indiscriminate slaughterer is considered a person who is not
officially authorized and does not have a health certificate from the Ministry of Health confirm
free from diseases (Federal Office of Supreme Audit, 2017)

In the slaughterhouse, large quantities of by-products, such as skin, bones, internal
organs, fat tissue, horns and hooves, are disposed of which can be converted into useful
products for use in other sectors such as in the manufacture of animal feed, fertilizers, leather
and wool industries etc. (Al-Saffar&Abdul Hussein, 2020)

Indiscriminate slaughter produces many materials containing nitrogen and phosphorus
that can be extremely hazardous to the environment and human health when they enter water
systems in large quantities.For this reason global environmental laws have defined the presence
of animals in rural areas and stayed away from the urban communities (Matchaweet
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al.,2019).This study aimed to estimate the consumers' attitudes towards meat slaughtered
inside and outside the slaughterhouse, and to evaluate the role of the authorities, and the
consumer interaction with this uncivilized behaviour.

METHODOLOGY

Design of the study: Descriptive analytical study.

Sample of the study: 120 of six equal occupational groups (livestock breeder, truck driver,
butcher, veterinarian, shop owner and consumer citizen).

The setting of the study: The data were collected from June to September 2020. The mean age
of the sample was 52 years, range 22-76+10 SD, lived > 5 years in Baghdad. Consent was
obtained from all the participants before conducting the questionnaire.

Place of interviewing: Participants were interviewed in several areas in Baghdad, such as near
the slaughterhouses, street, Animal selling places, the butcher shop, workers in this
sector.Performing a questionnaire which included two parts:

Part |: Demographic questionnaire: Information collected from each participant included:
gender, age, educational level, occupational status, residence as shown in (Table, 1)

Part 2: Questionnaire: Information was utilized about the reality of the situation of
indiscriminate slaughter in Baghdad city and how the authorities dealt with it and the extent of
the citizen’s interaction and awareness with this situation involve rejection or acceptance as
shown in (Table 2).

Statistics: The data were analyzed in SPSS software version 22, for comparison between
variables used the chi-square test at a level of significantly lower than 0.05 (Wuet al.,2016).

Table (1): Characteristics of the study sample.

Characten;tlcs of the Study No of Cases %)
ample
Gender
Male 89 74
Female 31 26
Age (years) Mean: 52, (22-76) yrs., £10 SD
20-29 3
30-39 18 15
40 -49 33 275
50-59 34 28.5
60-69 21 17.5
<70 11 9
Total 120 100
Education
Illiterate 10 8
Learner 14 12
Primary 26 22
Secondary 38 31
Collectors 32 27
Total 120 100
Residencies
Al-Karkh 81 67
Rusafa 39 33
Total 120 100
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RESULTS AND DISCUSSION

Demographic characteristic of those included in the questionnaire were 74% males and
26% female their ages ranged between 20-70 years, and from different educational levels, the
highest was secondary graduates 38%, followed by a university graduate 32% and the lowest
rate of illiteracy 8%. As for residence, the majority were from the Karkh area 67%, then from
Rusafa 33% as shown in (Table 1). Meat is a meal that the human being cannot dispense with
since the beginning of creation and up to the present day, as the demand has become more and
more, spatially are guaranteed and developments in the food industries. Beef and sheep meats
were and still the favorite of everyone's human in most religions due to their delicious and
favorite taste (Wyness, 2016).This was in agreement with the results of this study when the
majority of the sample preferred eating the red meat 70%, and the rest preferred eating white
meat 30%. About the red meat the majority of people prefer sheep meat 65% the other prefers
the beef 35%. According to participants’ opinion, most of the animals slaughtered in the
butcher shops are sheep 46% as for poultry 41 and 13% for cattle. The butchers is
slaughtering,hanging and processing the carcass on public roads, sidewalks, squares, and
gardens. Most of the sample lives far from the slaughterhouse site, on the other hand, most of
them live near the butcher's shops, and most of these shops contrary to environmental laws and
the conditions of complete safety, although the butchers wash their stores constantly and use
the sterilizers, the insecticides spray and rat poisons as shown in (Figure 1). This is contrary to
what previous studies indicated about the environmental laws which undertake, the butcher's
shops are designed to sell meat only and prevent the slaughter in it or the near because this has
great health risk. What encouraged the increase in the situation was the failure to apply the
fines imposed by law, as indicated by 72% of the sample (Broadway, 2000)

The results of the questionnaire showed the percentage of community rejection of
random slaughter is 61for those who do notbelieve that there is an effect of random slighter on
the health of the consumer as shown in Table 2. Furthermore, the community rejection of the
indiscriminate slaughter was compared in this study with the occupational and the educational
level groups as shown in (Table 3) there was no significant value for rejection this situation and
this indicates the lack of societal awareness of this condition, which is culturally unacceptable.
So, it's very important to raise the community awareness and the knowledge about the dangers
of indiscriminate slaughter on the physical and psychological health (Cadmus, 2010).

About the slaughterhouses, approximately three quarters of the sample agreed that there
are no solid waste incinerators, no recycling of this waste in any way and no treatment of
heavy water resulting from the slaughtering, these matters pose major health and economic
problems.In countries with an economic outlook this large quantity of by-products, such as
skin, bones, internal organs, fat tissue, horns and hooves, are disposed of which can be
converted into useful products in other sectors such as the manufacture of animal feed,
fertilizers, leather and wool industries etc. (Sabri, 2013).

From the beginning at the farm to the ending on the consumer's table, the meat passes
through many stages that are in contact with environmental effects, which are either
microscopic and macroscopic organisms or non- organisms substances such as toxins and other
chemicals (Matchaweet al., 2019). By meats, many zoonotic diseases pose a threat to human
health, such as emerging bacterial diseases (Colibacillosis, Listeriosis and Salmonellosis) or by
viruses such as Hepatitis type E, Rift Valley fever or parasitic disease such as worms include a
large group of flatworms and roundworms like hookworm and codfish, also, there is a belief
that cancerous bovine leukosis may be transmitted to humans through the meat and dairy
products. So the risks of contamination are high in the peri-urban environment, especially
where high densities of humans and livestock (Alabbody, 2018).
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In Irag among the legal violations, as shown by previous studies, 63% of the red meat
slaughterhouses are within the basic design of the municipal borders. The Iragi laws on
massacres stipulated that the location of the slaughterhouses must be outside the basic design
of cities and far from the municipal borders of cities with a distance not less than one kilometer
from the population centers where the number of houses exceeds 20. But because the
expansion of Baghdad city and the extension of the horizontal building, the slaughterhouse
became inter the municipal borders of the city and this is a big problem resulting from poor
planning officials (Aldoskyet al., 2015). Some problems and obstacles prevented the
development of government slaughterhouses, such as failure to provide the sustainability and
maintenance of the slaughterhouses, the use of slaughterhouses by terrorists in hot spots,
building a slaughterhouses in the others ownership, lack of training courses for slaughterhouse
workers and a lack of monetary portion.(Al-Anbariet al., 2014)

The study appeared there was a veterinary examination of the animal in the
slaughterhouses to make sure it's healthy before and after slaughtering, the veterinarian puts a
health stamp on the meat (Figure 1).While the indiscriminate slaughter had been lack of control
and they are illegal which cause many problems, as the meat may not be suitable for human
consumption, or some livestock may be sick or dead, in addition to the residues and unpleasant
odors that cause many health problems (Federal Office of Supreme Audit, 2017).

Every profession has rights and duties, the duties must be obeyed , as indicated by the
International Labour Organization (ILO). This labor should not cause any physiological and
psychological problems (Alabbody, 2021).In this study, 68% of the sample confirmed that
indiscriminate slaughtering causes psychological harm to children and women. Many studies
have indicated to the excessive psychological damage on children and some adults in minute
of appearance the blood when these animals are slaughtered, it causes fear or refuses to eat the
meat, and it may push the person when scenes of violence are repeated, the behavior may
become hostile to others, eventually becoming an aggressive character who is not afraid to see
blood (Muller, 2018).

Table 2: The questionnaire to the sample regarding slaughter and meat hygiene.
The questions | No of Cases | (%)
Which the most types of meat you prefer?

Red 70 84
White 30 36
Total 100 120
Which types of red meat you prefer?
65 78 Sheep
35 42 Beef
100 120 Total

Do you prefer slaughtering in the slaughterhouse or outside it?

75 90 Slaughterhouse
25 30 Outside the slaughterhouse
100 120 Total
Avre butcher's shops available in your district?
92 110 Yes
8 10 No
100 120 Total
Is indiscriminate slaughter residues close to your home?
31 37 Yes
69 83 No
100 120 Total

What are the most types of animals slaughtered in your area?




Ikl 2oLy Dl By 431 | ik
J %

Iraqi Journal of Market Research and Consumer Protection

82

Aalabbody
(2021) 13(1): 77-84

41 50 Poultry

46 55 Sheep

13 15 cattle

100 120 Total
Do you think there is community interest to reduce indiscriminate slaughter?

39 47 Interested

61 73 Careless

100 120 Total
Do you think there are a healthy incinerators of the solid waste of the massacre?

35 42 Yes

65 78 No

100 120 Total
Do you think there are liquid waste treatment units for the massacre?

20 24 Yes

80 96 No

100 120 Total
Do you think there is a usage of carrot accessories like leather and viscera?

29 35 Yes

71 85 No

100 120 Total
Do you think there are fines for the offending butchers?

28 34 Yes

72 86 No

100 120 Total
Is indiscriminate slaughter cause psychological harm to children and women ?

68 82 Yes

32 38 No

100 120 Total

v 4

Figure (1):Some unhealthy cases and practices 1,2,3 from indiscriminate slaughter and others
from slaughtering in slaughterhouse which are somewhat healthy and correct with some

indicators 3,4,5.
1: Slaughter at the entrance of the house.

2: Slaughter in the butcher shop in the market, as seen by the sellers and shoppers.

3: Slaughter on the street.
4: Slaughter sheep in the slaughterhouse.

5: The carcass is hanging in the slaughterhouse for the processing.

6: The suspended carcasses are examined by a veterinarian.
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Table (3): Indicates the level of acceptance or rejection of the sample for slaughter outside the
slaughterhouse, depending on the level of education and occupation by the Chi-square test.

2
X2 test: P X F;[est
Education Rejection A\;alrl:]e (cg) Occupation nggft(g]) value (df)
No. & (%) (%/-silzi.ed)g. ' 0 Asymp. Sig.
The society (2-sided)
rejection of Iliterate 5(50) Livestock owners 8(40)
indiscriminate | Reads &writes 4(29) Truck drivers 5(25)
- 10.080a 10.426a
slaughter Primary 10(39) Butchers 8(40)
12) —— (10)
Secondary 14(60) 0.60 Veterinarians 8(40) 0.404
Collectors 14(47) Shop owners 10(50)
Citizens 8(40)

The results showed that the educational level and the type of the occupation did not
have a significant impact on the extent to which people accept or reject the case of random
slaughter. This coincided with the fact that consumers were not concerned with the sources of
processing and marketing of meat, while the percentage of the sample was 61% indifferent to
this issue.

CONCLUSION

In Iraq, the behaviour of the indiscriminate slaughter is scattering until it became the
rule and the other is exceptions because of the weakness of the state's policy in planning by the
relevant authorities in activating and developing the work of slaughterhouse model and the lack
of awareness of the community and the impact on health and the environment. Non-use of
carrot waste such as tanning and leather processing and the use of waste as fertilizer. The
recommendation is to establish several modern slaughterhouse in Baghdad outside the basic
design of the city at a distance of not less than one kilometer from the nearest gathering and to
activate the work of the massacres by facilitating the process of carcasses reaching the
slaughterhouse and taking advantage of the attachments of slaughtering and pursuing the
violators who carried out the indiscriminate slaughter and imposing a fine on them.
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ABSTRACT

The purpose of this study was to determine the effect of lupine flour (L.f) and
lupine protein concentrate (L.P.C) incorporation on chemical, nutritional and sensual
qualities characteristics of biscuit (L.P.C) was prepared by isoelectric precipitation
method. A standard recipe for biscuit preparation by wheat patent flour used as the
control. Wheat flour in the control treatment was replaced with (L.f) and (L.P.C) at levels
10, 20& 30%. Chemical composition of (L.f), (L.P.C) and biscuit treatments were studied.
Results showed that protein contents were 35.35& 75.80% for (L.F) and (L.P.C),
respectively. While they amounted to 14.70, 16.16& 18.61% for (L.f) incorporated biscuits
and 15.20, 18.09 & 21.08% for (L.P.C) incorporated biscuits at the substitution levels
studied, respectively compared 12.43% control. Results also indicated contents of total
dietary fibers and tannins in (L.f),( L.P.C) and biscuits prepared. Sensory evaluation of
biscuit treatments revealed that there was significant decrease at substitution level up to
30% of (L.f) except color score, while all scores of sensory properties were improved
significantly at all substitution levels of (L.P.C). Spread ratio was affected adversely by
incorporation of (L.f) and slightly when (L.P.C) used. Results showed a reduction in
biscuit tenderness during storage. Reverse to the above statement with 30% incorporation
of (L.f) while increased at (L.P.C) treatments. The study demonstrated that (L.f) and
(L.P.C) can be incorporated into biscuits formulation by replacing up to 20, & 30% of

wheat flour control 12.43%, respectively to increase dietary fiber and protein contents.
Keywords:Lupine flour, protein concentrate, chemical nutritional, sensory properties.
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INTRODUCTION

Legumes are considered of a great importance for human nutrition because of their high
protein content .And due to their technological characteristics, their use has been carried out not
only by consumption by their whole grains but they are used for production flour, protein
concentrate and protein isolate which improve nutritional properties that are added to them.
(Polit et al., 2019). Among the famous nutritional pulses in the world, lupine is considered as
an important source of vegetarian protein. Lupine is planted for improvement of soil structure,
animal feed as well as human food (Maghaydah et al., 2013). Many studies, reported the use
of lupine flour (L.f) and lupine protein concentrate (C.L.P) in production of pastries, like
noodles, bakeries like bread, cake, biscuit and sausage. In addition to its content of about 40%
protein and essential amino acids, it is also considered a good source of lipids richened with
unsaturated fatty acids, as well as fibers, minerals, vitamins and antioxidants which assist in
protection of human from cardiac diseases, hypertention, diabetes, osteoporosis and
cancer(Kohajdova et al., 2011; Mattilaet al., 2018). Studies proved that both protein and
fibers of lupine had physiological advantages of body, but lupine use became limited because
of presence of antinutritional factors like phytic acid, alkaloids, saponins and enzyme inhibitors
which affected protein digestibility. So production of protein concentrates or isolates is
considered a good method to decrease these matters. Incorporation of lupine flour or protein to
wheat based foods such as biscuits, has a potential to increase dietary fiber or protein contents,
respectively. The amount of high protein and high dietary lupine flour that can substitute wheat
flour represent a compromise between nutritional improvement and achievement of satisfactory
and physical properties of dough & its many prodded (Jayasena&Nasar,2011).

Commercially, the world market of biscuit was projected to reach $43 billion by the
year 2015, and may be multiplied at 2025, and this is primarily driven by the changing
consumer trends toward healthy food options & supplemented products with many differ
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natural heady plants(Anonymous, 2010).Lupine seeds contain a percentage of tannins and
antioxidants that benefit human health in eliminating oxidative stress in the human body . This
research aimed to prepare(L.f) and(L.P.C) incorporate them in biscuit making and study some
its chemical, nutritional and organoleptic characteristics.

MATERIALS AND METHODS
Preparing the raw materials for biscuit production

Sweet lupine seeds were purchased from AL-Shorja Market, Baghdad, imported from
Egypt. Patent wheat flour (Kuwait flour mills and bakeries Co.) sugar, milk, shortening
(Turkish origin) baking powder(Arab food industries Co. Amman, Jordan). All chemical and
reagents are chemical grade.

Preparation of lupine flour

To prepare (L.f) 2.5 kg of seeds were ground by metal mortar then by coffee mill and
sieved to pass 60 mesh sieve. Flour sample were stored by using plastic containers in freezer
until utilization in different tests.

Preparation of lupine protein concentrate:

Lupine protein concentrate was prepared by isoelectric precipitation as reported by
Muneet al.(2013) with some modification of sample weight and reagent volumes a sample of
100 gm (L.f) was mixed with 1 liter of 0.15 M sodium chloride solution and stirred for 120 min
at 35°C. pH was adjusted to 9.91and mixture was further stirred for 30 min at 4°C. The slurry
which was resulted was centrifuged at 2000 g for 30 min. The precipitate obtained after
recovering supernatant, was dissolved in the initial sodium chloride solution at the above liquid
to solid ratio under stirring. The ph was a digested to the initial value and slurry stirred for 30
min at 4°C and then centrifuged as explained previously.Supernatant of the two alkaine
extraction were collected and one part volume of ethanol (95% v/v) added. The pH was
adjusted to 4.5 during stirring. Precipitated proteins were recovered under vacuum using filter
paper (Whatman No:1). The protein concentrate was dried at 50°C for 48 h in an air over and
then ground. The resultant powder was kept in plastic containers until using, (Figure 1) shows
the production scheme for lupine seed protein concentrate.

Biscuit making

Biscuit was made according to this recipe as flour basis: wheat patent flour: 100%,
sugar: 47.5%, shortening 28.4%, salt 0.9%, baking powder 2%, milk 10%, water 25% which
its amount was changed as replacement of (L.f) and (C.L.P) levels were changed, replacement
levels of (L.f) and (C.L.P)were 10, 20, and 30% of wheat flour. Water absorption of wheat
patent flour was 58% as flour basis. Absorption of (L.f) and (C.L.P) were 4.1, 3.05 gm/gm,
respectively. Biscuit formula components were mixed by electrical mixer to get a creamy
appearance. The resultant dough was spread, thickness of 7 mm using a hand roller and cut to
peaces of 30 mm diameter. The pieces were placed on trays greased with shortening, baked at
electrical oven on 200°C for 10 min. Biscuits were cooled at room temperature, kept in
polyethylene bags and stored for analysis. Treatment were denoted as follows: control, T1, T2,
T3 substitution levels, (L.f), T4, T5, T6: substitution levels of (C.L.P),
respectively(Lopezmetal., 2019).
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Lupine flour (100 gm)
1 Liter of (0.15 M) NaCl
Stir for 120 min. 35°C
Slurry
Adjust pH to 9.91
Stir for 30 min. 4°C

Centrifuge 2000 g for 30 min.4°C

WV
Precipitate 1 Supernatant 1
Vv
100 ml of (0.15 M) NaCl

\%
Adjust pH t0 9.91 \[/
Stirrer for 30 min. at 4°C

v
Centrifuge 2000g for 30 min

Precipitate 2 buper@tant 2

Combined supernatant (1+ 2)
Add one-part volume 95% ethanol
Adjust pH to 4.5

Filtration , Whatman NO.1 Filter paper

Filter \L

Protein concentrate

<« <« <« <« <

Dried at 50°C, 48 h
Grinded and pass through 150 sieve
Lupine protein concentrate
Figure (1): Schematic of lupine concentrate normal.

Spread ratio calculation

Spread ratio was measured according to (AACC 10-50.2000) by estimation diameter

and thickness as average of seven pieces of biscuit by vernier. Spread ratio was determined by
the equation:
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diameter (width )
thickness

spread ratio =

Tenderness of biscuit

Tenderness of biscuit was measured by using a local instrument contained a metal cone
which can go down over the piece of biscuit , the depth of the hole formed was measured as
millimeters by a ruler fixed inside the instrument.
Sensory evaluation

Fifteen panelists were asked to record their assessment of biscuits color, texture, flavor
and appearance scored as: 20, 30, 30 and 20, respectively, Oneway analysis of variance
(ANOVA) was performed to test differences between treatment followed by Duncan’s analysis
(Kefale& Yetenayet, 2020).
Chemical analysis

Moisture was determined by air-oven method at 105°C/ min. Lipids content was
estimated by using petroleum ether extraction in soxhlet instrument. Total nitrogen was
determined by Kjeldahl method, protein content was calculated as Nx5.7 for wheat flour and
Nx6.25 for lupine flour and its products, respectively. Ash was determined by incineration
sample in a muffle. All these determination were methods conducted to
(AOAC).Carbohydrates were estimated by difference. Total dietary fiber was quantified by
chemical method described by AOAC. Tannins was determined by the method described
byVan-Burden & Robinson (1981).

RESULT AND DISCUSSION
Chemical composition of lupine flour and lupine protein concentrate

The results are shown in the (Table 1). chemical composition of control. The moisture
content of whole meal flour was 10.93%, which is a high percentage compared to legume flour,
which has a lower moisture content. The proportion of ash and fat in whole wheat flour was
less than that of lupine seed flourl.64 and 1.60%, respectively, which is close to its percentage
in the protein concentrate of lupine seeds. While the protein content of whole meal flour is
12.50%, and carbohydrates its proportion of 73.33%, which is higher than that of lupine seed
flour(Lin etal., 2019). (L.f) and (L.P.C). The decrease of moisture, fat and ash in (L.P.C)
compared to (L.f) was due to the partial removal of them during protein extraction. Protein
content of (L.f) 35.35% was at the range shown by Monteiroet al. (2014). When comparing
(L.f) in our study with other legumes, it had higher protein content than lentils, peas and
chickpeas but lower than soybean(Maphosa & Jideani, 2017).

It was for (C.L.P) revealed that its content of moisture, fat, ash and protein were in
suppler4.30, 1.33, 1.18 and 75.80%, respectively. The protein content of (L.P.C) was higher
compared with previous studies (Evangelista et al.,2004; Sujaket al., 2006). The method of
protein extraction is important to obtain a good protein concentrate. Many papers indicated that
to prepare concentrate of higher protein contents from lupine it is necessary further to process
flours to remove some of low molecular weight components. Fat contents of (L.f) and (L.P.C)
were 8.57 and 1.33%, respectively. Content of fat in current study was at the range reported. In
general, lupine oil is characterized by a balance fatty acid composition with total saturated fatty
acids of 10% and total unsaturated fatty acids of 90% of which 32 to 50% is oleic acid, 17-
47%is linoleic acid and 3-11% is linolenic acid(Kohasdova et al., 2011). Various researchers
measured carbohydrates with fibers, while others reported their content alone. Author links
open overlay pane Maphosa & Jideani (2017) found carbohydrate content equivalent to 71%
of the seed weight, and its content of raw fiber was 1.7%. Lupine seed contained little
quantities of starch 5-12% and higher levels of soluble non-starch polysaccharides 30-40%.
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Mierlitaet al.(2018)production of (L.P.C) normally decreased amount of available

carbohydrates, it reached 17.39%.
Table (1): Chemical composition of lupine flour and its protein concentrate

Component (%) Wheat flour Lupine flour Lupine protein concentrate
Moisture 10.93 5.51 4.30
Ash 1.64 2.92 1.18
Protein 12.50 35.35 75.80
Fat 1.60 8.57 1.33
Carbohydrates 73.33 47.65 17.39

Values are average of duplicate

Chemical composition of biscuits

The chemical analysis of biscuit & different incorporation (or supplemented) with L.f
and L.P.C was presented in (Table 2). Results indicate low increase in moisture and ash of
biscuits prepared with the results indicate that the percentage of humidity in baskets was close
in its proportions and that the highest averages wereT3, T6 and reached 2.99 and 2.98%
respectively, as for the means significantly, they were in the standard treatment 2.64% (Polit et
al., 2019).

The percentage of ash in the samples of biscuit varied, the mean was the most high
transaction T3, 3.75% as for the lowest means, it was for the transaction C 2.10%. The
percentage of protein in biscuits had different averages, as the highest of those averages were
significant differences T6 21.08%, as for the lowest averages, they were C 12.43%. The
increase of protein quantity due to lupine incorporation emphasized the potential to use it as a
source of protein in biscuit and other pastries. Lupine represented a good balance of essential
amino acids (Drakoset al., 2007; Naumann et al., 2017). It was considered to be a good
source of lysine. But Monteiro et al. (2014) reported that cultivars they studied had lower
protein quality in relation to the presence of essential amino acids, but with good digestibility
when compared to other legumes. The fat percentage of biscuits had high averages and the
highest averages were at T3 25.01, while the lowest averages were significantly lower
C21.65%.Biscuits prepared with (L.f) and (C.L.P) represented a good source of energy due to
its high content of oil ranged 18.5-19.10% which contained high content of C18:1 and C18:2
fatty acids (AL-Hamdani, 2017).No problem in storage of biscuits may be expected due to
high content of oil, because of low moisture content of the product as well as vacuumed
packing and low acidity of oil extracted, indicating no danger of rancidity in biscuits
(Rutkowskiet al., 2016). The averages of carbohydrates were different, as the results indicated
that the highest averages increased in the mean C 61.18%, while the lowest averages were
treatedT3 49.64%.

Table (2): Chemical analysis of biscuit treatment.

Treatment Moisture (%) Ash (%) Protein (%) Fat (%) Carbohydrates (%)
C 2.64d 2.10f 12.43 f 21.65f 61.18a
T1 2.77c 2.25¢ 14.17 e 22.63 ¢ 58.18 b
T2 2.89b 2.76 b 16.16 ¢ 23.75b 54.44 e
T3 2.99a 3.75a 18.61b 25.01a 49.64 f
T4 2.79¢c 2.33d 15.20d 21.75e 57.93c
T5 2.86 b 2.45¢ 18.09 b 21.90d 54.70d
T6 2.98 a 2.55¢ 21.08 a 21.99d 51.40¢e

Values are the average of duplicates Similar letters indicate that there are no significant differences between the
parameters (p< 0.05) according to Duncan s test.
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Fibers and tannins in lupine flour, lupine protein concentrate and biscuit treatments

The results in (Table, 3) show the percentage of fibers and tines in lupine seed flour, the
protein concentrate of lupine and the biscuit made from them. as it was noticed that the fiber
content of lupine seed flour was the highest of the average protein concentration of lupine and
reached 10.62 mg/g, while the average percentage of protein concentrate in lupine seeds was
0.22 mg/g, this percentage of fiber in the protein center is very small compared with flour of
lupine seeds, because of high content and good quality of lupine fiber, lupine flour is usually
added to many foods such as bakeries. good quality of lupine fiber came from its white color
and its high water absorption as well as the nutritional value (Monteiroet al., 2014).

In the (Table 3), the percentage of fiber in the produced biscuit, The results showed that
there were significant differences in their averages, as the most high were in T1, T2, and T3. T3
and it ranged between 4.23-6.84 mg/g, while the least studied averages for biscuits were low, it
was C 3.01mg/g, whereas the mean protein concentrations ranged between 3.25-3.79 mg/g.The
high fiber content is due to the bits of the husks of the lupine seeds, also, a portion of the fiber
is found in the endosperm of the seed. and he indicated Pisarkova&Zraly (2010) that the
extraction rate for flour may be inefficient, which increases the percentage of fiber in the flour,
and that the fiber is part dissolved in water and the other part is insoluble, which makes its ratio
different between mixtures.

The results showed in the ratio of tannins to lupine seed flour and the protein
concentrate of lupine seeds and biscuits produced from different mixtures of them significant
differences in their averages, as it was observed that the averages of the tannins for the protein
concentrate were higher and reached 0.95 mg/g, while the mean of lupine seed flour was lower
than that and reached 0.83 mg/g, as for the results of tannins in the produced biscuits, the
highest averages were higher in treatment T6, while the lowest averages were in C, while in
lupine seed flour biscuits, they were between that, as they ranged between 0.212-0.076 mg/g.
Tannin was considered one of phytochemicals which have antioxidant capacity due to their
classification as polyphenols. So lupine products may be source of tannins as antioxidants as
well as flavonoids (Kohajdovaet al., 2011; Mattilaet al., 2018). According to results in (Table
4), there was no adverse effects for higher content of tannins on sensory evaluation, and this
may consider a superior property for lupine addition to biscuits formulations.

Table (3): Total dietary fiber and tannins of lupine flour , its protein concentrate and biscuits
treatments.

Treatment Total dietary fiber (mg/g) Tannins (mg/g)
L.f 10.62 0.83
C.LP 0.22 0.95
Biscuit C 3.01¢g 0.076 g
T1 423c 0.149 f
T2 5.32b 0.199d
T3 6.84 a 0.212¢
T4 3.25f 0.166 e
T5 355¢e 0.266 b
T6 3.79d 0.332a

Values are the average of duplicates Similar letters indicate that there are no significant differences between the
parameters (p< 0.05) according to Duncan s test.

Sensory evaluation of biscuit

The results of the sensory evaluation in (Table 4), which was conducted by ten
evaluators from the college of agriculture, Tikrituniversity, showed that the averages had
significant differences in the studied sensory characteristics of the produced biscuits, so the
color trait had the highest mean increases in treatment C and T6 and reached 19, or
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less.Averages of significant differences in T3 and 14, this may be due to yellowness caused by
natural yellow pigments present in (L.f). This finding was agreed withJayasena&Nasar(2011)
who reported that there was an improvement in color with (L.f) substitution, it was found that
the color of the biscuit was linked to the high level of proteins. The color of the biscuit
becomes darker as the levels of proteins in the composition increase due to the interaction of
amino acids of proteins with reducing sugars during baking in the Maillard reaction Mahgoub
et al. (2015).

The texture characteristic of biscuits had the highest averages for treatment C and T6
and reached 28, while the lowest averages for produced biscuits were for treatment T3 and
reached 19. This may referred to whiteness of the lupine protein concentrate. These results
were in agreed with observations found by Eman& Ahmad (2012) who used lupine flour and
its protein isolate in cake making. Generally speaking, the incorporation of protein concentrate,
and isolates of legumes were better than their flours in respect of protein fortification of certain
foods. Taste is the primary factor that determines the acceptability of any product which has the
highest impact as far as market success of product is concerned (Yilma& Admassu, 2019).

As for the flavor characteristic of the produced biscuits, the highest averages were in the
C and T6 treatment, reaching 28, while the lowest averages were in the decrease in the T3
treatment, reaching 20. The decrease of spread ratio probably caused by the formation of an
elastic network, that causes shrinkage after baking due to the higher content of fibers in (L. f)
and due to the higher content of protein in (L.P.C) These factors reduced diameter of biscuit,
there for reduced spread ratio. the flavor of food products with added legumes can be improved
by using traditional processing techniques such as soaking, fermentation, roasting, boiling and
other processes (Joshi &Awasthi2020).

The outward appearance of the produced biscuit had its averages showed significant
differences, as the results showed that the highest averages were in treatment C and reached 19,
while the lowest averages were significantly lower in treatment T3 and reached 11. The general
appearance is important for the consumer to accept the product, and the shape of the biscuit
produced is affected by the addition of flour in different proportions due to the presence of
fibers in the flour, and the Glutennetwork is important in showing the desired shape of the
product(Adbelgadiret al., 2019).

The prevalence rate in the produced biscuit was the highest mean significantly in
treatment C, reaching 4, while the lowest mean significant decrease was for treatment T3,
reaching 2.90.The approximation of the diffusion ratio in the processed biscuits due to the
consistency of the dough and the strength of the gluten network in the dough, and the shape of
the biscuit cutting is consistent as a result of the correct cutting of the pieces, and the
fermentation period is short, which helps not to damage the shape of the pieces (Ahmad et al.,

2019).
Table (4): Sensory evaluation and spread ratio of biscuit.
Treatment | Color (20) Texture (30) Flavor (30) Appearance (20) Spread ratio

C 19a 28 a 28 a 19a 4.00 a
Tl 17b 26 ¢ 26 b 16d 3.57¢c
T2 18b 26 C 25¢ 17¢c 3.32d
T3 14 c 19e 20d 1le 2.90¢
T4 18 b 25d 24 ¢ 17¢ 3.60b
T5 18b 27b 27b 18b 3.12e
T6 19a 28 a 28 a 18b 3.05f

Values are the average of duplicates Similar letters indicate that there are no significant differences between the
parameters (p< 0.05) according to Duncan s test.
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Tenderness of biscuits

Results in (Table 5) revealed tenderness values of biscuits measured as a distance unit
(Mm) which represented the depth of the hole formed by the metal cone when goes down over
the piece of biscuit. Measurements were followed during four weeks of storage. Results
showed three trends: the first: reduction of tenderness during storage (Rows). The second:
reduction of tenderness as substituted level of (L.f) increased. The third: its increase as
substituted level of (L.P.C) increased.Also it was noticed that values at second and third trends
had the same tendency of sensory evaluation of texture scores (Table 5). These results agreed to
the conclusion of Pop et al. (2017) &Feyera(2020) but didn’t agree with results of, which
indicated that hardness measured with Instronuniversal testing machine was opposite panelists
opinion. This difference between current study and that research may be due to the variance of
raw materials tested in biscuit preparation.Anyhow, the physical texture of biscuit is related to
its moisture content and functional properties. Such as oil binding, water binding capacity,
gelation properties, and fat content in the basic formulation (Xing et al. (2021).Decreasing of
biscuits tenderness during storage as illustrated by previous studies as well as current study-
render the products losing brittleness, a desirable property of biscuits.
Table (5): Tenderness of biscuit during storage for four weeks.

Weeks/Treats 0 (mm) 1 (mm) 2 (mm) 3 (mm) | 4 (mm)
C 20 20 16 12 10
T1 16 12 12 10 8
T2 21 15 12 9 6
T3 13 13 10 8 3
T4 25 19 15 9 6
T5 28 19 15 7 7
T6 30 14 14 8 7

Zero time: (after 2 h of baking).

CONCLUSIONS

Biscuits of high dietary fiber and protein can be produced by using lupine flour, while
high protein biscuit with good quality can be made by incorporation of lupine protein
concentrate. This study showed that lupine flour can be substituted 20% of wheat patent flour
in biscuit without adverse effects. Also it indicated that lupine protein concentrate can be
substituted 30% of wheat patent flour successfully. This study emphasized that lupine flour, its
protein concentrated is lake had superior attributes rendered them a promising alternative of
low-cost protein, with nutritional quality comparing with other sources. Further research will be
conducted to improve quality of biscuits and then promote the use of lupine to alleviate protein
malnutrition problems in world .
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ABSTRACT

Two molecular imprinted polymer (MIP) membranes for Levofloxacin (LEV)
were prepared based on PVC matrix. The imprinted polymers were prepared by
polymerization of styrene(STY) as monomer, N,N methylene di acrylamide as a cross
linker ,benzoyl peroxide (BPO) as an initiator and levofloxacin as a template. Di methyl
adepate (DMA) and acetophenone (AOPH) were used as plasticizers , the molecular
imprinted membranes and the non molecular imprinted membranes were prepared. The
slopesanddetectionlimits of the liquid electrodes ranged from-21.96—19.38mV/decade and
2x10M- 4x10™M,and Its response time was around 1 minute, respectively. The liquid
electrodes were packed with 0.1 M standard drug solution and its response were stable at
pH ranges from 1.0 to 11.0 and with good selectivity for more than several type. The
electrodes produced have been successfully applied in preparation of the pharmaceutical
sample for the determination of the analyte without any time consuming pretreatment

steps.
Keywords: Molecularly impressed electrodes, levofloxacin, potentiometric method, styrene (STY) monomer.
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DAl
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INTRODUCTION

The first documented in the molecular imprinting technique in 1970Nishide&Tsuchida
(1976), molecular imprinting is a commonly emerging technique for producing polymers with
different molecular properties for a given compound, its analogs, or an
enantiomer(Whitcombeet al., 1998; Yan & Row, 2006).MIPs are the sensing elements of a
molecular imprinting electrochemical sensor (MIECS) which are molecularly imprinted.
MIECS has many characteristics include: high selectivity, simplest techniques, lower costs, low
D.L, highly stable. The combination of both the template molecules and the cavities can also be
easily achieved and is carefully applicable even with harmful chemical materials. Thus, MIECS
was used for optical and electrochemical application (Tadi&Motghare, 2016; Al-
Bayati&Abd, 2017; Al-Bayati& Al-Safi, 2018; Momeneh & Gholivand, 2018; D’ Aurelioet
al.,2020).Molecularly imprint polymers (MIPs) are prepared By combining template
molecule(LEV) with functional monomers styrene (STY), a cross-linker N,Nmethylene di
acrylamide (N,N MDAM) and initiator benzoyl peroxide (BPO) in appropriate solvent. Most of
the time, Aprotic and unipolar solvents.So after polymerization, template molecule extraction
reveals recognition cavities that complement the template molecule's shape, height, and
chemical functionality, allowing the resulting polymers to selectively rebind the template
molecule from a mixture of closely related compounds(Lavignacet al., 2004).In additional, the
MIP have easily synthesis and have good mechanical properties, reliability for pressures and
temperatures, and thus are cost-effectively and suitable to applicable for harmful chemicals (L.
et al., 2012, Al-Bayati& Aljabari, 2016; Zhang et al., 2019). Interactions between template
and monomer have been studied through spectral and computer simulation research. The
utilization of molecular imprinting techniques have increased significantly in recent years, thus
illustrating magnificently the ability of MIP model for detection toward the target
molecules.(Bateset al., 2017; Al-Bayati, 2018; Marcet al.,2018). There Several analytical
methods such as High performance liquid chromatography (HPLC)(Santoroet al., 2006;
Mahajanet al., 2007),chromatography(Mishal& Sober, 2005), fluorescence (Pratet al., 2006),
mass spectrometry (Boxallet al.,, 2006) and potentiometric methodwere used for LEV
determination in contrast. Such techniques are distinguished by a lengthy and complicated
preparation of the sample for analysis, as well as costly instrumental equipment. In this study, a
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new levofloxacin ion-selective membrane electrode (lev-MIP+DMA or AOPH) in the PVC
membrane process was prepared.

LEV is a broad-spectrum racemic fluoroquinolone antimicrobial (Figure 1).1t is the
ofloxacin 's active L-isomer, and its antibacterial efficacy is around two times that ofloxacin.
and are widely used today in both human and veterinary applications Medicine as antibacterial
agents of different diseases(Turielet al., 2007). Over the past few years,the research on
antibiotic residues in the multiple environmental compartments has been of great importance
due to the biodiversity and public health consequences(Tgrielet al., 2007).

E COOH

- N\) O\)\
H;C CH

Figure (1): Chemical structure of the levofloxacin.

MATERIALS AND METHODS

Levofloxacin was purchased from company of drug manufacturing and medical supplies
(IRAQ-SID-Samara). generic levofloxacin tablets purchased from local pharmacies are;
Levoneer 10 tablets 500 mg from (Pioneer-Iraq) levofloxacin 7 tablets 750 mg from (llflox-
Turkey).Di methyl adepate (DMA) and acetophenone (AOPH) also metal salts, they were
obtained by Sigma-Aldrich and used as provided. Styrene (99%), monomer N,N-
methylenediacrylamide (N,N-MDAM) (99%),and benzoyl peroxide (BPO)(78%) from Sigma-
Aldrich is obtained. the chemical used was the largest purity reagent and was used when
obtained without further purification.
Apparatus

A digital voltmeter (HANA pH21linstrument Microprocessor pH meter) was used to
perform potentiometric measurements. Digital pH meters (wissenschaftlich- Technische
Werkstatten GmbH WTW pHmeter in lab pH720-Germany) were used for pH measurements.
Electrode efficiency was investigated by calculating the potential of levofloxacin solutions at
ambient temperature with a variety of concentrations from 5x10™ M to 10™M. Every solution
was stirred, and the reading potential was recorded at equilibrium. The calibration curves
obtained by plotting the response against the levofloxacin concentration logarithmic functions.
Preparing of Standard Solutions for ISEs studies

For the preparation of a standardsolutionof0. 1Mlevofloxacinbydissolves 3.614
gofstandardlevofloxacininthe methanolandcompletedto100mLinthevolumetricflask.In the same
procedure, the other solutions were prepared in 100 mL ranging from (5x10° — 10°Y)M.

Thestockstandardsolutionof1x10-3M1x10-4 ~ Mphosphomolybdic acid was preparedby
dissolving  1.1288g, 0.11288 gfromphosphomolybdic  acidrespectively indistilled

waterandcompletedforl00mL. All interferingions (K+1,Ca+2andAI+3)arepreparingofO.lM.The
other solutions at the range from (5x10°_10™) M were prepared in 100 ml.
Synthesis of the Imprinted Polymer (MIP)

For the preparation of levofloxacin molecularly imprinted polymer (LEV-MIP), 1 mmol
(0.34 g) of levofloxacin was mixed with 2mmol (0.208 g) styrene as the monomer. After this,
10.6mmol (1.634 g) N, Nmehtylene di acrylamide was added to the solution as the cross linker,
followed by (0.3g) benzoyl peroxide as the initiator. All these materials were subsequently
dissolved in 5 mL mixture of methanol and chloroform, and the mixture was stirred for 5
minutes to obtain a homogenous solution. Afterwards, the gas N2 was passed through the
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solution for 30 minutes to remove oxygen from it, and the solution was placed in a water path
at 65°C. When the reaction was complete, the molecularly imprinted polymer became hard,
and, after the polymerization process, the polymer was dried and crushed to obtain it as
particles. Finally, these particles was sonicated in CHCL3/ CH30OH / CH3COOH (7 : 2 : 1)( v/
v/v) to remove the template from the MIP. The particles size of LEV- MIP (125 pm).

The preparation of non-molecularly imprinted polymers was carried out using the same
method, using the same compounds and under the same conditions as in LEV-MIPpreparation,
but without levofloxacin. A PVC tube (1-2 cm long) was flattened and polished by placing it on
a glass plate and soaking it with THF. Similar to the actual diameter of the PVC tubing, the
membrane was then sliced and pasted onto the polished end. The other end of that was attached
to an electrode of Ag-AgCl.

Scanning Electron Microscope (SEM)

The SEM is used to get an understanding of the pore 's membrane thickness,
composition, and surface distribution. SEM analysis showed that molecular impressed polymer
has a strongly ordered and normal pore structure in surface and cross-section which serves as
interface sites. Several papers have shown that due to the shape and function of the porous
structures, the amolecular impressed membrane of this type recognizes that the molecule of the
template is quickly transported with good efficacy.

The morphology of MIP and non- imprinted polymer NIP membranes before and after washing
showed by electron microscope in (Figure2).
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(A) (B)
Figure (2): SEM photograph of the surface of MIP, a) before washing b) after washing.

Construction of lon-Selective Electrodes

Construction of lon-Selective Electrodes As shown by Mahajanet al. (2007), electrode
body building and immobilization have been achieved. The solution of Levofloxacin 0.1 M was
filled as an internal solution in the glass tube. Membrane was preferred tobe immersed in a
standard solution of 0.1M levofloxacin for at least three hours before measurements
representing membrane electrode stipulations.
Preparation of Pharmaceutical Samples

The drug tablets were ground to powder by using pestle and mortar. Subsequently, a
required weight of the powder was used to prepare 100 mL solutions. Here, a certain amount of
powder was dissolved in methanol (CH3OH) and stirred by magnetic stirrer for 30 minutes to
completely dissolve the powder. The solution was completed to 100 mL by methanol to prepare
1x10-3 M and 1x10-4 M levofloxacin solutions.
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RESULTS AND DISCUSSION

MIP based liquid electrodes, their concentrations range and slopes response to
Nernstian equation has been investigated. The membranes of MIP made of the monomer
styrene with a P\VC matrix using two plasticizers DMA and AOPH. The internal solution was
used 0.1M aqueous standard solution of drug for all liquid electrodes. Experimental results of
synthesis of molecularly imprinted (MIP) and non-imprinted polymers (NIP) based on
monomer Styrene indicate that monomer can be used for the preparation of effective MIP for
Levofloxacin. The plasticizer is an essential part of the sensing membrane which have
important role as a solvent for the different components and determines the mobility of the
analyte in membrane. Both of the plasticizers that are used, DMA and AOPH, are suitable for
the fabrication of MIP-based LEV electrodes. (Table 1) show the parameters of the fabricated
and tested electrodes, Two membranes of the different compositions were prepared using two
different plasticizers Di methyl adepate (DMA)and acetophenone (AOPH). The results of
electrode specification were obtained from the calibration curves that listed in (Table 1). The
slopes of the electrodes ranged between -21.96 — -19.38 mV/decade (Figure 3). In generally
the preparation electrodes have a short response time (about 60 second) mostly at high
concentrations.
Table(1): Levofloxacin-MIP electrode properties dependent on various functional monomers
and plasticizers.

Membrane compostion LEV-MIP LEV-MIP
(DMA) (AOPH)
Slop (MV/decade) -21.96 -19.38
correlation coefficients 0.9819 0.9872
detection limit (M) 2x10™ 4 x10™
range of linearity(M) 5x107°-1x107 5x107°-1x10™
lifetime (day) 13days 14days
>184
5-214
(72}
&-244
Q
8 .\.\.ﬁ —=A...
o
-304
-334
0.0001 0.001 0.01 JogcC

Figure (3): Calibration curve for Lev-MIP membrane electrodes.
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Effect of pH on electrode response

The pH effect of the two electrode potential values for pH varied from 2.5 to 10 was
studied and the pH effect was modified by adding drops of 0.1 N HCI and 0.1 M NaOH to
aqueous drug solutions and then the potentials obtained for each value were recorded. With
three concentrations of standard drug solutions 1x1072, 1x10 and 1x10™ M, the pH effect on
the electrode potential has been reported The results obtained are shown in (Table 2) and the
typical pattern of electrode potential versus pH for electrode M1 and M2 as seen in (Figure 4).

Table(2):Working pH range for levofloxacin selective electrode.

Number and composition of MIPs Membranes Composition of pH range
the membrane 1x107% | 1x10° | 1x10™
MIP M1 Lev-MIP+DMA 2.5-6.0 | 3.0-5.,5 | 2.0-4.5
Lev+STY+N,NMDAM M2 Lev-MIP+AOPH 6.5-9.5 | 8.0-10 | 7.5-10

PH effect for (Levo.-MIP2+DMA)

-296 PH effect for (Levo.-MIP2+AOPH )
316 | bbbl _ -86
E-336 £ 96 '
3 W 2,106 —0.0001M
8-356 8 0.001M
@ 2116 :
5 w.ooom 8 oM
-376 0.001M -126 % 0.

01234567 8 910111213 012345678 910111213
PH

PH

Figure (4): Effect of pH on levofloxacin
(Lev-MIP+DMA(M1))and(Lev-MIP+AOPH(M?2)) at 1x107%, 1x107 and 1x10™ concentrations.

Response time and life time

Response time for both MIP.DMA and MIP.AOPH electrodes was obtained from
dynamic potential reaction at range of concentration 5x10° — 1 x10™ M by calculating the
time needed to achieve 95 percent of the equilibrium potential. The findings show that the
electrode reaction time was approximately 15 seconds for the solution of levofloxacin at a high
concentration of 10 M and approximately 46 seconds at a low concentration of 10°M. The
electrode lifetime was obtained by measuring the slope periodically from calibration curves for
Lev. MIP. short life time was noticed for electrodes M1 and M2 (Table-1)

Interference Studies

The separate Solution Method (SSM) has been used to test potentiometric sensor
selectivity coefficients for different species. In the SSM, two separate solutions are used to
evaluate the potential of a cell comprising an active electrode and a reference electrode: one
containing drug ions, E1, and the other containing interference ion potential (E2), respectively.
The coefficient of selectivity was determined using the following equation:

Log Kpot =(E,-E1)Z,F/2.303RT(1-Z1/Z>) log a;.
El, E1; z1, z2; and al, represents the potentials, charge numbers, and activities for the primary

1 and interfering 2 ions, respectively at al=a2. Selectivity coefficient of the electrodes L1 and
L2 were studied toward several different ions like (K*,Ca*? ,Al*®). (Table3 and 4) (Figure5 and
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6) have provided both values for selectivity coefficients.

Table (3): Selectivity coefficients for (lev —-MIP +DMA) electrode at different concentrations
of levofloxacin.

Concentrations of levofloxacin(M):concentrations of interference ions (M)

Interfering ions
Con. K+1 Ca+2 A|+3
Eg Es Es
(mV) KA,B (mV) KA,B (mV) KA,B
10t | -224 | 1.3754x10% | -216 | 1.8799x10° | -205 | 4.0413x10°
107 | -222 | 4.9429x10% | -212 | 1.7323x10° | -203 | 3.1288x10°
5x10° | -219 | 1.0627x10° | -209 | 2.6366x10° | -201 | 4.7069x10°
1x10° | -217 | 5.7069x10° | -207 | 6.3707x10° | -199 | 8.7074x10°
5x10% | -215 | 8.2109x10° | -206 | 7.1541x10° | -197 | 7.8292x10°
1x10™ | -213 | 3.1097x10% | -204 | 1.2103x10° | -195 | 1.0147x10°
5x10° | -210 | 4.8303x10° | -202 | 1.4776x10* | -193 | 1.1029x10°

Table(4):Selectivity coefficients for (lev— MIP+ AOPH) electrodeat differen tconcentration
soflevofloxacin.
Concentrations of levofloxacin (M):concentrations of interference ions (M)

Con. Interfering ions

K Ca™ AlP
Es Kas Es Kag Es Kag
(mv) (mv) (mv)
10" -122.8 | 1.0764x10™ -110.8 | 8.1808x10” -98.7 1.3236x10°
10° -121.5 | 5.0441x10™ -108.7 | 1.1023x10”° -96.3 1.1724x10°

5x10° -119.7 | 1.2151x10°° -105.5 | 1.5918x10™ -95.7 2.0552x10°°
1x10° -117.6 | 5.0563x10° -104.6 | 3.4121x10” -93.2 2.7848x10°°
5x10™ -115.4 | 8.9433x10°® -103.5 | 4.8692x10° 915 3.2905x10°
1x10™ -112.5 | 2.2062x10* -102.1 | 6.4124x10° -89.8 3.2036x107°
5x107 -110.3 | 4.2915x10? -100.9 | 9.9443x10* -88.6 4.4218x10™
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Selectivity of (MIP2+DMA) electrode for cations by SSM
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Figure(5): Selectivity of (Lev-MIP + DMA) electrodes with ions via separation solution

method.

Selectivity of (MIP2+AOPH) electrode for cations by SSM
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Figure (6): Selectivity of (Lev-MIP + AOPH) electrodes with ions via separation solution

method.

Calculation using the Multiple
Standard Addition Method (MSA)

The concentrations used in this process (1x10°& 1x10™) for two solutions of levofloxacin for
plotting the antilog E / S (Y-) against the amount of regular levofloxacin (X-). (Figure 7 and 8)
reflects the effects of the concentrations of levofloxacin determined by means of electrodes

centered on Lev-MIP+ DMA, Lev-MIP+AOPH.
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Figure

(7):Antilog(E/S)againstthevolumeoftheaddedstandardforthedeterminationofLevofloxacin
solution(1x10-3and1x10-4) by MSAusing(Lev—MIP+DMA )electrode.
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Figure
@):Antilog(E/S)againstthevolumeoftheaddedstandardforthedeterminationofLevofloxacin

solution(1x10-3and1x10-4)by MSAusing(Lev—MIP+AOPH)electrode.

Titration Methods (Titrimetry)
These methods relied on the identification of the end point of the titration. Such
techniques have been using volumetric analysis between the concentrations and the reactants
often make certain shifts slowly, resulting in a significant shift in the electrode reaction.
Titration between the levofloxacin and ligand phosphomolybic acid (PMA). The findings for
parameters RSD percent, RC percent and RE percent for all electrodes are shown in (Table 5).
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Table (5): Levofloxacin sample analyses by using titration method for Lev electrodes.

Concentration (M)
Electrode NO. Measured using PMA as titrant
Parameter DMA AOPH
1x10-3 | 1.0198x10° | 1.012x107
RSD% 2.74 2.96
Pure (LEV) RC% 101.98 102.14
RE% 1.98 2.14
1x10-4 | 1.0208x10™ | 1.022x10™
RSD% 2.89 3.11
RC% 102.08 102.25
RE% 2.08 2.25
1x10-3 | 1.0302x10° | 1.025x10°
RSD% 3.8 3.48
ILFLOX(IL RC% 103.02 102.52
KO- TURKEY))
RE% 3.02 2.52
1x10-4 | 1.0230x10* | 1.027x10"
RSD% 3.18 3.78
RC% 102.30 102.74
RE% 2.30 2.74

Applications of pharmaceuticals

lon sensitive electrodes based on molecularly imprinted polymers have been used for
the determination of levofloxacin in pharmaceuticals. This ISE tests including: direct, standard
addition, multiple standard and Gran plot. Levofloxacin preparation solutions at concentrations
of 1x10® and 1x10“M.The RE percent, RC percent and RSDpercent were measured for
Levofloxacin in pharmaceuticals. The results obtained represented in the (Table6 and 7).

Table

©6):Determinationofleofloxacinsamplesbyionselectiveelectrodes(ISEs)techniquesbasedonPVC

membranes.

Electrode NO. and composition

Measurement by using ISEs methods

Standard sample 1x10-3

Parameter RSD% RC% | RE% | Con. found
Direct 1.64 101.70 1.70 1.0169x10°
LEV-MIP+ DMA (1) SAM 1.05 10140 | 1.40 | 1.003x107
MSA - 100.71 | 0.71 1.007x10°
Standard sample 1x10-4
Parameter RSD% %RC | RE% | Con. found
Direct 0.43 101.62 1.62 1.016x10*
SAM 1.07 101.55 | 1.55 | 1.0046x10™
MSA - 100.80 |0.80 | 1.0080x10™
Standard sample 1x10-3
Parameter RSD% RC% | RE% | Con. found
LEV-MIP + AOPH (11) Direct 2.8 101.600 1.60 1.01598x10°
SAM 1.49 101.75| 1.75 | 1.0024x10°
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MSA | - | 100.84 | 0.84 | 1.0084x10°
Standard sample 1x10-4
Parameter | %RSD %RC %RE | Con. found
Direct 1.2 101.93 1.93 1.019x10™
SAM 1.22 101.55 | 1.55 | 1.0031x10*
MSA - 100.80 | 0.80 | 1.0080x10™
Table (7): Sample analysis of pharmaceuticals Levofloxacin by using ISE.
Membrane composition LEV-
MIP+DMA
Pharmaceutical (ILFLOX -TURKEY)
D SA MSA
M M M
Concentration ( prepared ) 1x10-3
M
Value founded 1.0294x10° | 1.0055x10° | 1.0236x10°
Recovery % 102.94 101.98 101.23
RE% 2.94 1.98 1.23
RSD% 1.37 141 _
Concentration ( prepared ) 1x10-4
M
Value founded 1.019x10” [ 1.0276x10" | 1.0147x10™
Recovery % 101.85 101.64 101.47
RE% 1.85 1.64 1.47
RSD% 0.73 1.10 _
Membrane composition LEV-MIP+AOPH
Pharmaceutical (ILFLOX - TURKEY)
Concentration ( prepared ) 1x10-3
M
Value founded 1.0229x10° | 1.0174x10° | 1.0146x10°
Recovery % 102.29 101.75 101.46
RE% 2.29 1.75 1.46
RSD% 3.1 1.49 _
Concentration ( prepared ) 1x10-4
M
Value founded 1.023x10” | 1.0031x10* | 1.0129x10™
Recovery % 102.27 101.88 101.29
RE% 2.27 1.88 1.29
RSD% 37 1.34 -

*Each calculation was repeated three times.

CONCLUSION

Installation of molecularly imprinted electrode sensors (MIP) use levofloxacin as a
template and Styrene as a monomer in various plasticizers. Excellent MIP tests with high
sensitivity, reasonable selectivity, strong static reaction, long-term stability and applicability
over a wide pH range have been obtained by using a DMA and AOPH nplasticizer based
electrode. The purpose of the construction electrodes to be used for the determination of
Levofloxacin in the pharmaceutical analysis.
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ABSTRACT

Two molecular imprinted polymer (MIP) membranes for Levofloxacin (LEV)
were prepared based on PVC matrix. The imprinted polymers were prepared by
polymerization of styrene(STY) as monomer, N,N methylene di acrylamide as a cross
linker ,benzoyl peroxide (BPO) as an initiator and levofloxacin as a template. Di methyl
adepate (DMA) and acetophenone (AOPH) were used as plasticizers , the molecular
imprinted membranes and the non molecular imprinted membranes were prepared. The
slopesanddetectionlimits of the liquid electrodes ranged from-21.96—19.38mV/decade and
2x10M- 4x10™M,and Its response time was around 1 minute, respectively. The liquid
electrodes were packed with 0.1 M standard drug solution and its response were stable at
pH ranges from 1.0 to 11.0 and with good selectivity for more than several type. The
electrodes produced have been successfully applied in preparation of the pharmaceutical
sample for the determination of the analyte without any time consuming pretreatment

steps.
Keywords: Molecularly impressed electrodes, levofloxacin, potentiometric method, styrene (STY) monomer.
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DAl
maal o PVC dd4has o sl Levofloxacin & (MIP) Giija g sball el gl (e upldd judans &
lililia Jaagas 2ady S 18 CulisaN (N spaigaS (STY) Cuobiad) 8 yaly dacd gy 4 gubaall @l padd gl
Gsisiuly (DMA) Gl Jisa A paad o QS GuulusSglighily (5308 (BPO) SS oo dag il
a9 <) jdadall dgaa a9l yi As galaall & AudEY) g Ui o de gahaall ApdEY) judanl alg (diale 3) 3aS(AOPH)
Hex Llaia) cdg (1S g 2x10™M- 4x10* My e /el gh Ma -21.96 — -19.38 ¢pe Abilud) bl Casl)
B iesa Lyl cuilS 9 0.1 M (ol (A1 93 J slacay Abilaal) 43l gl QUaBY) At o, M gl e Baa) g ddda
gl dailal) Al gl GlY) Gkt a3 ) odf 320 (e ASY Basa AL 11,00, 1.0 (e duaganl) da ya 2ie
Sisha U g (3 s Al Aallae &l ghd (o (¢ 98 Alidal) Balal) kil AW asal) Adal) julaas
ASTY) 0 dbis i sall gl (i 4y sl ¢yl 518 gill) oy s e sebaall CUBY) rAalial) cilalSl)

INTRODUCTION

The first documented in the molecular imprinting technique in 1970Nishide&Tsuchida
(1976), molecular imprinting is a commonly emerging technique for producing polymers with
different molecular properties for a given compound, its analogs, or an
enantiomer(Whitcombeet al., 1998; Yan & Row, 2006).MIPs are the sensing elements of a
molecular imprinting electrochemical sensor (MIECS) which are molecularly imprinted.
MIECS has many characteristics include: high selectivity, simplest techniques, lower costs, low
D.L, highly stable. The combination of both the template molecules and the cavities can also be
easily achieved and is carefully applicable even with harmful chemical materials. Thus, MIECS
was used for optical and electrochemical application (Tadi&Motghare, 2016; Al-
Bayati&Abd, 2017; Al-Bayati& Al-Safi, 2018; Momeneh & Gholivand, 2018; D’ Aurelioet
al.,2020).Molecularly imprint polymers (MIPs) are prepared By combining template
molecule(LEV) with functional monomers styrene (STY), a cross-linker N,Nmethylene di
acrylamide (N,N MDAM) and initiator benzoyl peroxide (BPO) in appropriate solvent. Most of
the time, Aprotic and unipolar solvents.So after polymerization, template molecule extraction
reveals recognition cavities that complement the template molecule's shape, height, and
chemical functionality, allowing the resulting polymers to selectively rebind the template
molecule from a mixture of closely related compounds(Lavignacet al., 2004).In additional, the
MIP have easily synthesis and have good mechanical properties, reliability for pressures and
temperatures, and thus are cost-effectively and suitable to applicable for harmful chemicals (L.
et al., 2012, Al-Bayati& Aljabari, 2016; Zhang et al., 2019). Interactions between template
and monomer have been studied through spectral and computer simulation research. The
utilization of molecular imprinting techniques have increased significantly in recent years, thus
illustrating magnificently the ability of MIP model for detection toward the target
molecules.(Bateset al., 2017; Al-Bayati, 2018; Marcet al.,2018). There Several analytical
methods such as High performance liquid chromatography (HPLC)(Santoroet al., 2006;
Mahajanet al., 2007),chromatography(Mishal& Sober, 2005), fluorescence (Pratet al., 2006),
mass spectrometry (Boxallet al.,, 2006) and potentiometric methodwere used for LEV
determination in contrast. Such techniques are distinguished by a lengthy and complicated
preparation of the sample for analysis, as well as costly instrumental equipment. In this study, a
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new levofloxacin ion-selective membrane electrode (lev-MIP+DMA or AOPH) in the PVC
membrane process was prepared.

LEV is a broad-spectrum racemic fluoroquinolone antimicrobial (Figure 1).1t is the
ofloxacin 's active L-isomer, and its antibacterial efficacy is around two times that ofloxacin.
and are widely used today in both human and veterinary applications Medicine as antibacterial
agents of different diseases(Turielet al., 2007). Over the past few years,the research on
antibiotic residues in the multiple environmental compartments has been of great importance
due to the biodiversity and public health consequences(Tgrielet al., 2007).

E COOH

- N\) O\)\
H;C CH

Figure (1): Chemical structure of the levofloxacin.

MATERIALS AND METHODS

Levofloxacin was purchased from company of drug manufacturing and medical supplies
(IRAQ-SID-Samara). generic levofloxacin tablets purchased from local pharmacies are;
Levoneer 10 tablets 500 mg from (Pioneer-Iraq) levofloxacin 7 tablets 750 mg from (llflox-
Turkey).Di methyl adepate (DMA) and acetophenone (AOPH) also metal salts, they were
obtained by Sigma-Aldrich and used as provided. Styrene (99%), monomer N,N-
methylenediacrylamide (N,N-MDAM) (99%),and benzoyl peroxide (BPO)(78%) from Sigma-
Aldrich is obtained. the chemical used was the largest purity reagent and was used when
obtained without further purification.
Apparatus

A digital voltmeter (HANA pH21linstrument Microprocessor pH meter) was used to
perform potentiometric measurements. Digital pH meters (wissenschaftlich- Technische
Werkstatten GmbH WTW pHmeter in lab pH720-Germany) were used for pH measurements.
Electrode efficiency was investigated by calculating the potential of levofloxacin solutions at
ambient temperature with a variety of concentrations from 5x10™ M to 10™M. Every solution
was stirred, and the reading potential was recorded at equilibrium. The calibration curves
obtained by plotting the response against the levofloxacin concentration logarithmic functions.
Preparing of Standard Solutions for ISEs studies

For the preparation of a standardsolutionof0. 1Mlevofloxacinbydissolves 3.614
gofstandardlevofloxacininthe methanolandcompletedto100mLinthevolumetricflask.In the same
procedure, the other solutions were prepared in 100 mL ranging from (5x10° — 10°Y)M.

Thestockstandardsolutionof1x10-3M1x10-4 ~ Mphosphomolybdic acid was preparedby
dissolving  1.1288g, 0.11288 gfromphosphomolybdic  acidrespectively indistilled

waterandcompletedforl00mL. All interferingions (K+1,Ca+2andAI+3)arepreparingofO.lM.The
other solutions at the range from (5x10°_10™) M were prepared in 100 ml.
Synthesis of the Imprinted Polymer (MIP)

For the preparation of levofloxacin molecularly imprinted polymer (LEV-MIP), 1 mmol
(0.34 g) of levofloxacin was mixed with 2mmol (0.208 g) styrene as the monomer. After this,
10.6mmol (1.634 g) N, Nmehtylene di acrylamide was added to the solution as the cross linker,
followed by (0.3g) benzoyl peroxide as the initiator. All these materials were subsequently
dissolved in 5 mL mixture of methanol and chloroform, and the mixture was stirred for 5
minutes to obtain a homogenous solution. Afterwards, the gas N2 was passed through the
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solution for 30 minutes to remove oxygen from it, and the solution was placed in a water path
at 65°C. When the reaction was complete, the molecularly imprinted polymer became hard,
and, after the polymerization process, the polymer was dried and crushed to obtain it as
particles. Finally, these particles was sonicated in CHCL3/ CH30OH / CH3COOH (7 : 2 : 1)( v/
v/v) to remove the template from the MIP. The particles size of LEV- MIP (125 pm).

The preparation of non-molecularly imprinted polymers was carried out using the same
method, using the same compounds and under the same conditions as in LEV-MIPpreparation,
but without levofloxacin. A PVC tube (1-2 cm long) was flattened and polished by placing it on
a glass plate and soaking it with THF. Similar to the actual diameter of the PVC tubing, the
membrane was then sliced and pasted onto the polished end. The other end of that was attached
to an electrode of Ag-AgCl.

Scanning Electron Microscope (SEM)

The SEM is used to get an understanding of the pore 's membrane thickness,
composition, and surface distribution. SEM analysis showed that molecular impressed polymer
has a strongly ordered and normal pore structure in surface and cross-section which serves as
interface sites. Several papers have shown that due to the shape and function of the porous
structures, the amolecular impressed membrane of this type recognizes that the molecule of the
template is quickly transported with good efficacy.

The morphology of MIP and non- imprinted polymer NIP membranes before and after washing
showed by electron microscope in (Figure2).
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Figure (2): SEM photograph of the surface of MIP, a) before washing b) after washing.

Construction of lon-Selective Electrodes

Construction of lon-Selective Electrodes As shown by Mahajanet al. (2007), electrode
body building and immobilization have been achieved. The solution of Levofloxacin 0.1 M was
filled as an internal solution in the glass tube. Membrane was preferred tobe immersed in a
standard solution of 0.1M levofloxacin for at least three hours before measurements
representing membrane electrode stipulations.
Preparation of Pharmaceutical Samples

The drug tablets were ground to powder by using pestle and mortar. Subsequently, a
required weight of the powder was used to prepare 100 mL solutions. Here, a certain amount of
powder was dissolved in methanol (CH3OH) and stirred by magnetic stirrer for 30 minutes to
completely dissolve the powder. The solution was completed to 100 mL by methanol to prepare
1x10-3 M and 1x10-4 M levofloxacin solutions.



99

) 2Ly Dgdl Brgnd 3,31, 21

Iraqi Journal of Market Research and Consumer Protection

Abdullah & Al-Bayati
(2021) 13(1): 95-107

RESULTS AND DISCUSSION

MIP based liquid electrodes, their concentrations range and slopes response to
Nernstian equation has been investigated. The membranes of MIP made of the monomer
styrene with a P\VC matrix using two plasticizers DMA and AOPH. The internal solution was
used 0.1M aqueous standard solution of drug for all liquid electrodes. Experimental results of
synthesis of molecularly imprinted (MIP) and non-imprinted polymers (NIP) based on
monomer Styrene indicate that monomer can be used for the preparation of effective MIP for
Levofloxacin. The plasticizer is an essential part of the sensing membrane which have
important role as a solvent for the different components and determines the mobility of the
analyte in membrane. Both of the plasticizers that are used, DMA and AOPH, are suitable for
the fabrication of MIP-based LEV electrodes. (Table 1) show the parameters of the fabricated
and tested electrodes, Two membranes of the different compositions were prepared using two
different plasticizers Di methyl adepate (DMA)and acetophenone (AOPH). The results of
electrode specification were obtained from the calibration curves that listed in (Table 1). The
slopes of the electrodes ranged between -21.96 — -19.38 mV/decade (Figure 3). In generally
the preparation electrodes have a short response time (about 60 second) mostly at high
concentrations.
Table(1): Levofloxacin-MIP electrode properties dependent on various functional monomers
and plasticizers.

Membrane compostion LEV-MIP LEV-MIP
(DMA) (AOPH)
Slop (MV/decade) -21.96 -19.38
correlation coefficients 0.9819 0.9872
detection limit (M) 2x10™ 4 x10™
range of linearity(M) 5x107°-1x107 5x107°-1x10™
lifetime (day) 13days 14days
>184
5-214
(72}
&-244
Q
8 .\.\.ﬁ —=A...
o
-304
-334
0.0001 0.001 0.01 JogcC

Figure (3): Calibration curve for Lev-MIP membrane electrodes.
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Effect of pH on electrode response

The pH effect of the two electrode potential values for pH varied from 2.5 to 10 was
studied and the pH effect was modified by adding drops of 0.1 N HCI and 0.1 M NaOH to
aqueous drug solutions and then the potentials obtained for each value were recorded. With
three concentrations of standard drug solutions 1x1072, 1x10 and 1x10™ M, the pH effect on
the electrode potential has been reported The results obtained are shown in (Table 2) and the
typical pattern of electrode potential versus pH for electrode M1 and M2 as seen in (Figure 4).

Table(2):Working pH range for levofloxacin selective electrode.

Number and composition of MIPs Membranes Composition of pH range
the membrane 1x107% | 1x10° | 1x10™
MIP M1 Lev-MIP+DMA 2.5-6.0 | 3.0-5.,5 | 2.0-4.5
Lev+STY+N,NMDAM M2 Lev-MIP+AOPH 6.5-9.5 | 8.0-10 | 7.5-10

PH effect for (Levo.-MIP2+DMA)

-296 PH effect for (Levo.-MIP2+AOPH )
316 | bbbl _ -86
E-336 £ 96 '
3 W 2,106 —0.0001M
8-356 8 0.001M
@ 2116 :
5 w.ooom 8 oM
-376 0.001M -126 % 0.

01234567 8 910111213 012345678 910111213
PH

PH

Figure (4): Effect of pH on levofloxacin
(Lev-MIP+DMA(M1))and(Lev-MIP+AOPH(M?2)) at 1x107%, 1x107 and 1x10™ concentrations.

Response time and life time

Response time for both MIP.DMA and MIP.AOPH electrodes was obtained from
dynamic potential reaction at range of concentration 5x10° — 1 x10™ M by calculating the
time needed to achieve 95 percent of the equilibrium potential. The findings show that the
electrode reaction time was approximately 15 seconds for the solution of levofloxacin at a high
concentration of 10 M and approximately 46 seconds at a low concentration of 10°M. The
electrode lifetime was obtained by measuring the slope periodically from calibration curves for
Lev. MIP. short life time was noticed for electrodes M1 and M2 (Table-1)

Interference Studies

The separate Solution Method (SSM) has been used to test potentiometric sensor
selectivity coefficients for different species. In the SSM, two separate solutions are used to
evaluate the potential of a cell comprising an active electrode and a reference electrode: one
containing drug ions, E1, and the other containing interference ion potential (E2), respectively.
The coefficient of selectivity was determined using the following equation:

Log Kpot =(E,-E1)Z,F/2.303RT(1-Z1/Z>) log a;.
El, E1; z1, z2; and al, represents the potentials, charge numbers, and activities for the primary

1 and interfering 2 ions, respectively at al=a2. Selectivity coefficient of the electrodes L1 and
L2 were studied toward several different ions like (K*,Ca*? ,Al*®). (Table3 and 4) (Figure5 and
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6) have provided both values for selectivity coefficients.

Table (3): Selectivity coefficients for (lev —-MIP +DMA) electrode at different concentrations
of levofloxacin.

Concentrations of levofloxacin(M):concentrations of interference ions (M)

Interfering ions
Con. K+1 Ca+2 A|+3
Eg Es Es
(mV) KA,B (mV) KA,B (mV) KA,B
10t | -224 | 1.3754x10% | -216 | 1.8799x10° | -205 | 4.0413x10°
107 | -222 | 4.9429x10% | -212 | 1.7323x10° | -203 | 3.1288x10°
5x10° | -219 | 1.0627x10° | -209 | 2.6366x10° | -201 | 4.7069x10°
1x10° | -217 | 5.7069x10° | -207 | 6.3707x10° | -199 | 8.7074x10°
5x10% | -215 | 8.2109x10° | -206 | 7.1541x10° | -197 | 7.8292x10°
1x10™ | -213 | 3.1097x10% | -204 | 1.2103x10° | -195 | 1.0147x10°
5x10° | -210 | 4.8303x10° | -202 | 1.4776x10* | -193 | 1.1029x10°

Table(4):Selectivity coefficients for (lev— MIP+ AOPH) electrodeat differen tconcentration
soflevofloxacin.
Concentrations of levofloxacin (M):concentrations of interference ions (M)

Con. Interfering ions

K Ca™ AlP
Es Kas Es Kag Es Kag
(mv) (mv) (mv)
10" -122.8 | 1.0764x10™ -110.8 | 8.1808x10” -98.7 1.3236x10°
10° -121.5 | 5.0441x10™ -108.7 | 1.1023x10”° -96.3 1.1724x10°

5x10° -119.7 | 1.2151x10°° -105.5 | 1.5918x10™ -95.7 2.0552x10°°
1x10° -117.6 | 5.0563x10° -104.6 | 3.4121x10” -93.2 2.7848x10°°
5x10™ -115.4 | 8.9433x10°® -103.5 | 4.8692x10° 915 3.2905x10°
1x10™ -112.5 | 2.2062x10* -102.1 | 6.4124x10° -89.8 3.2036x107°
5x107 -110.3 | 4.2915x10? -100.9 | 9.9443x10* -88.6 4.4218x10™
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Selectivity of (MIP2+DMA) electrode for cations by SSM
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Figure(5): Selectivity of (Lev-MIP + DMA) electrodes with ions via separation solution

method.

Selectivity of (MIP2+AOPH) electrode for cations by SSM
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Figure (6): Selectivity of (Lev-MIP + AOPH) electrodes with ions via separation solution

method.

Calculation using the Multiple
Standard Addition Method (MSA)

The concentrations used in this process (1x10°& 1x10™) for two solutions of levofloxacin for
plotting the antilog E / S (Y-) against the amount of regular levofloxacin (X-). (Figure 7 and 8)
reflects the effects of the concentrations of levofloxacin determined by means of electrodes

centered on Lev-MIP+ DMA, Lev-MIP+AOPH.
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Calibration curve for (lev. +styrene Calibration curve for (lev.+ styrene
+DMA) +DMA)
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Figure

(7):Antilog(E/S)againstthevolumeoftheaddedstandardforthedeterminationofLevofloxacin
solution(1x10-3and1x10-4) by MSAusing(Lev—MIP+DMA )electrode.

Antilog(E/S)
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Figure
@):Antilog(E/S)againstthevolumeoftheaddedstandardforthedeterminationofLevofloxacin

solution(1x10-3and1x10-4)by MSAusing(Lev—MIP+AOPH)electrode.

Titration Methods (Titrimetry)
These methods relied on the identification of the end point of the titration. Such
techniques have been using volumetric analysis between the concentrations and the reactants
often make certain shifts slowly, resulting in a significant shift in the electrode reaction.
Titration between the levofloxacin and ligand phosphomolybic acid (PMA). The findings for
parameters RSD percent, RC percent and RE percent for all electrodes are shown in (Table 5).

Antilog(E/S)

Calibration curve for (lev.+ styrene
+AOPH)

y=9.1x+7.2
R? =0.9997

Nl

0.2
Vol.(mL)

0.7
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Table (5): Levofloxacin sample analyses by using titration method for Lev electrodes.

Concentration (M)
Electrode NO. Measured using PMA as titrant
Parameter DMA AOPH
1x10-3 | 1.0198x10° | 1.012x107
RSD% 2.74 2.96
Pure (LEV) RC% 101.98 102.14
RE% 1.98 2.14
1x10-4 | 1.0208x10™ | 1.022x10™
RSD% 2.89 3.11
RC% 102.08 102.25
RE% 2.08 2.25
1x10-3 | 1.0302x10° | 1.025x10°
RSD% 3.8 3.48
ILFLOX(IL RC% 103.02 102.52
KO- TURKEY))
RE% 3.02 2.52
1x10-4 | 1.0230x10* | 1.027x10"
RSD% 3.18 3.78
RC% 102.30 102.74
RE% 2.30 2.74

Applications of pharmaceuticals

lon sensitive electrodes based on molecularly imprinted polymers have been used for
the determination of levofloxacin in pharmaceuticals. This ISE tests including: direct, standard
addition, multiple standard and Gran plot. Levofloxacin preparation solutions at concentrations
of 1x10® and 1x10“M.The RE percent, RC percent and RSDpercent were measured for
Levofloxacin in pharmaceuticals. The results obtained represented in the (Table6 and 7).

Table

©6):Determinationofleofloxacinsamplesbyionselectiveelectrodes(ISEs)techniquesbasedonPVC

membranes.

Electrode NO. and composition

Measurement by using ISEs methods

Standard sample 1x10-3

Parameter RSD% RC% | RE% | Con. found
Direct 1.64 101.70 1.70 1.0169x10°
LEV-MIP+ DMA (1) SAM 1.05 10140 | 1.40 | 1.003x107
MSA - 100.71 | 0.71 1.007x10°
Standard sample 1x10-4
Parameter RSD% %RC | RE% | Con. found
Direct 0.43 101.62 1.62 1.016x10*
SAM 1.07 101.55 | 1.55 | 1.0046x10™
MSA - 100.80 |0.80 | 1.0080x10™
Standard sample 1x10-3
Parameter RSD% RC% | RE% | Con. found
LEV-MIP + AOPH (11) Direct 2.8 101.600 1.60 1.01598x10°
SAM 1.49 101.75| 1.75 | 1.0024x10°
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MSA | - | 100.84 | 0.84 | 1.0084x10°
Standard sample 1x10-4
Parameter | %RSD %RC %RE | Con. found
Direct 1.2 101.93 1.93 1.019x10™
SAM 1.22 101.55 | 1.55 | 1.0031x10*
MSA - 100.80 | 0.80 | 1.0080x10™
Table (7): Sample analysis of pharmaceuticals Levofloxacin by using ISE.
Membrane composition LEV-
MIP+DMA
Pharmaceutical (ILFLOX -TURKEY)
D SA MSA
M M M
Concentration ( prepared ) 1x10-3
M
Value founded 1.0294x10° | 1.0055x10° | 1.0236x10°
Recovery % 102.94 101.98 101.23
RE% 2.94 1.98 1.23
RSD% 1.37 141 _
Concentration ( prepared ) 1x10-4
M
Value founded 1.019x10” [ 1.0276x10" | 1.0147x10™
Recovery % 101.85 101.64 101.47
RE% 1.85 1.64 1.47
RSD% 0.73 1.10 _
Membrane composition LEV-MIP+AOPH
Pharmaceutical (ILFLOX - TURKEY)
Concentration ( prepared ) 1x10-3
M
Value founded 1.0229x10° | 1.0174x10° | 1.0146x10°
Recovery % 102.29 101.75 101.46
RE% 2.29 1.75 1.46
RSD% 3.1 1.49 _
Concentration ( prepared ) 1x10-4
M
Value founded 1.023x10” | 1.0031x10* | 1.0129x10™
Recovery % 102.27 101.88 101.29
RE% 2.27 1.88 1.29
RSD% 37 1.34 -

*Each calculation was repeated three times.

CONCLUSION

Installation of molecularly imprinted electrode sensors (MIP) use levofloxacin as a
template and Styrene as a monomer in various plasticizers. Excellent MIP tests with high
sensitivity, reasonable selectivity, strong static reaction, long-term stability and applicability
over a wide pH range have been obtained by using a DMA and AOPH nplasticizer based
electrode. The purpose of the construction electrodes to be used for the determination of
Levofloxacin in the pharmaceutical analysis.
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ABSTRACT

Baghdad governorate has many areas of distinctive architectural and
architectural character, which are heritage and valuable areas that we must preserve and
take care of. But we see many manifestations of it, which have a negative impact on
buildings, areas and roads, so that they distort the view and thus lead to visual pollution
in general. The research examined the visual pollution from random advertising, which
stretched buildings, walls, electricity poles and sidewalks. The study covered different
areas of al-Karkh and al-Rassafa (Jadreya Bridge, Nation Square, Jordan Square,
alkindy Street)Most of the distortions were the result of non-removable posters,
Handwriting, election candidate advertisements or repeated advertisements. Then we
could be reached to the advertis by the phone shown in the advertisement, the location of
the advertiser or the advertiser's character and the imposition of financial fines for the

purpose of removing the advertisement and not repeating it in the future.
Keywords: Political, paper, medical, deformity.
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INTRODECTION
1. METHODOLOGICAL SIDE
The problem of research

Study of visual pollution as a type of environmental pollution resulting from random
declarations in Baghdad province that extended all of the streets from power poles, sidewalks,
bus stop, etc.
The importance of research

The importance of research lies in preserving the architectural and architectural
character of the city of Baghdad, which is a heritage area when advertising.
The goal

The possibility of applying fines to advertisers through the phone registered in the
advertisement, the location of the advertiser or the character of the advertiser.
Sample Study

The study covered different areas of the Karkh and Al-Rassfa (Jadreya Bridge, Nation
Square, Jordan Square, alkindy Street).
2. THEORETICAL SIDE
What is advertising and what types of advertising

The advertisement is one of the most important means used by producers and market
people to reach the buyer or consumer in the simplest and most common way. One of the best
ways to influence a person's attitude and change direction is to communicate the information
and concepts you want to them to the hearing and vision, because they have a magical effect on
the mind of the audience and the speed with which they change. As we see it, the media, both
visual and audio, are creating different views and orientations for the public at a speed that has
not been preceded by previous methods used to influence the target audience(Azmmour,2011).

The declaration can be defined simply as the various visual and audible activities and
methods used to spread the sold product or service offered. To communicate information and
features to the customer in a simplified and easy way that is consistent with their trends, trends
and purposes and motivates them to buy this product or get service and the promotion and
advertising process is supposed to be preceded by several other things:
1. Selection the item to be sold to the consumer: Before you start doing anything, and before

making any decision about the marketing or sales process, you must first identify and
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advertise the goods or service that is to be offered to the consumer and then proceed to
market.

2. Product promotion: Once we have selected and identified the goods that will be offered to
consumers, we will move to the second stage, which is how this product will be marketed
and what means it will depend on to promote the product and stimulate consumer buying, so
we must take a number of steps:

1. Public road survey and surveys to learn about trends and trends in consumers and what they
like and what they like about the product to be launched, and the companies used to do this
survey by roving delegates on the roads to hold dialogs with people. However, this method has
recently been replaced by the work of online surveys, as they have received more ease and
speed of reaching the target audience as well as providing good money. This method helps the
commodity producer determine what aspects and things the audience likes and dislikes in
advertising products and processes to avoid negative and set pros and product advantages so
that the audience will be very impressed and therefore drive sales to this product, Not only is
the buyer's quality to be known at this stage, but what is the daily consumer's needs, income
level, and purchasing motivation to identify a consumer value product that is consistent with its
purposes and objectives and one of its basic needs to ensure that this product achieves high
sales. Individual behavior plays an important role in understanding it as the basis for the right
marketing of a successful product, and it should be considered for the effects that affect the
consumer in it, which is expressed in its hobby, and also what the primary consumer's motives
for buying mean what motivates the person to make a purchase any brand or store in general,
selective buying motives are the drivers that lead the consumer to buy from a particular brand
or to select a particular shop from other stores or brands that sell the same product. When the
buyer arrives at this stage, the buyer has trusted that brand or shop or is emotionally associated
with it.
2. Research indicates that the senses in the human body are raised faster and better influenced
in order to determine the type of advertising to be published for the product. Will it be audio or
visual propaganda or Monday, and research and psychological studies at this point indicate that
the visual effects greatly affect the emotions of man, his response to and the excitement with
him, as well as the sound effects that create an atmosphere of sympathy, especially if sound is
familiar to the target. Advertisers may use celebrities or football players in advertising work for
their popular public outlandish intimacy and encourage consumers to decide and buy this
product because of the confidence they have gained from seeing its favorite star plus the
emotional atmosphere they have gained toward the product when his favorite character view
appears in it (Al-Hwerini,2018).

Media means of advertising

At this stage, emphasis is placed on the media through which advertising for the
product will be disseminated, with multiple media tools and methods that define the product to
the consumer, and the best advertising method, appropriate and appropriate for the product,
should be used to reach the target audience with the lowest costs, expenses, the most cost-
effective methods, and the most return possible, and the ad will be divided according to the
target To:

1. an educational announcement: The kind of advertising associated with marketing new
products that have never been on the market before, or old and used goods, but for which
new uses and purposes have appeared and have never been mentioned before.

2. News announcement: This type of advertising is linked to new services or goods that
everyone knows, without sufficient information to allow them to apply for or purchase. It is
a demonstration and relies on the explanation of product information in the ad in a concise,
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concise and concise manner that identifies the consumer with respect to the product or
service, but in a simplified and concise manner.

3. Media advertising: This type of advertising is intended to promote a product or commodity
in order to strengthen the industry, produce the product, and create a popular consumer for
this product, in which words or things are placed in the advertising that creates a kind of
passion between the consumer and the producer(Tarek,2017), the advertising is for the
target audience divided into:

1. This is intended for traders and wholesalers who make and direct the advertising to those

distributors who then put it in a final form at stores and other outlets.

2. an agricultural declaration: This declaration is for farmers and landowners, where seeds and
fertilizers are presented in this and other declarations.

3. introductory statement: The advertising for the product is directed to the end-user and the
normal consumer who buys the product to satisfy his or her needs and desires, the primary
consumer for which the advertising is made and for which the product is made
(Tarek,2017).

Visual pollution

Visual pollution is a term called unattractive optical elements. They are landscapes or
anything else that a person wants not to look at as examples of bad paintings, rubbish, some
walls, unstudied buildings, unstructured architecture, signs, grass, random advertisements, or in
other words, a distortion of any eye view that is perceived to be uneasy to myself and to us he
also described it as a kind of artistic insecurity or the disappearance of the esthetic image of
everything surrounding us from buildings to roads, sidewalks, streets, public squares and others

(Abdulrazaaq,2017). One of the most important sources of visual pollution in general, which

is part of environmental pollution, is the lack of cleanliness and the proliferation of empty cans

in the streets, paper and plastic waste, as well as damaged and damaged cars scattered in the
streets, in front of houses, workshops and repair shops, which have expired and need to be
recycled and remanufactured, street excavations and abandoned dumps the unneeded, random
bumps that destroyed cars and caused alarm for passengers, as well as incomplete
governmental and non-governmental installations, the neglected construction that turned into
containers for big waste and houses for random housing. Also, the debris and debris of the
construction were scattered randomly, and the swamps were found in some quarters because of
the leakage of water from homes, as well as the spread of internet towers and mobile phones
between one house and another and other visual pollution. What we mean in our research is
signs and posters (repeated ads are remarkably distorted) also on the walls, which are
exuberant, vibrant and distorted, as well as the paintings, full of misspellings, and the signs of
old and worn shops, which constitute a visual affinity and slate billboards in the streets with
their conflicting colors and contents, which may sometimes offend public taste with their
images, sayings and a recent display of election ads that remain for a while long time after
election ends and candidates win or loss see (Figurel,2,3 and 4).
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Figure (2): Random distribution of electrical generator wires and significance for places.
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Figure (4): Random trash in the street.
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The aim of the study is to address the impact of visual contamination with random
advertisements spread in Baghdad governorate, where some main ways were studied, how
advertisements were published and distributed, ways and methods of writing and others, and
the possibility of imposing sanctions on their owners.

Problems caused by advertisementsand banner spam

1. distorting sites, buildings and private properties of heritage and physical value that adversely
affect tourism resources.

2. Ads conflict with pedestrian movement and the negative impact on traffic.

3. the interference of ceremonial and commercial declarations with the visual restriction of the
historical, architectural or esthetic features of the city.

4. Environmental pollution as a result of leaving advertising waste without safe disposal.
5. Accidents and material losses are the result of advertising, especially large and poorly
secured.

6. Unsustainable consumption patterns and their negative economic, environmental and social
impacts.

7. Waste of electrical power and photosynthesis due to unregulated lighting that may cause
road accidents (EA/Ems,2010).

The role of advertising in societies

There is no doubt that the declaration as a communications activity has had a major
impact on the lives of contemporary societies. Just as it affects the promotion of goods, it does
in practice contribute to the dissemination of new values and trends and changes in people's
habits and tastes. Today, ads are influenced by dietary habits in terms of food quality and
eating style, and new generations are raising their taste of sandwiches, sweets, and soft drinks,
and are influenced by the different kinds of fashion the world needs. The declaration
effectively contributes to the expansion of consumption and creates a pattern of consumer
behavior in society (Khalil,1995).

The important aspect of advertising

It changes human thinking and then develops its behavior and comprehensiveness,
making it a civilization role in promoting, sensitizing, and convinced society that the only
solution to the survival of life on this planet in a way that guarantees human dignity is to act
seriously, in order to rationalize the exploitation of natural resources and preserve the
environmental balance (Almalik,1999).

The dangers of visual contamination

The danger of visual contamination is mainly related to the loss of beauty and the
collapse of esthetic considerations, dissatisfaction, acceptance of the ugly image and its spread
so that the visual scale of the eye becomes an existing custom and law, and visual
contamination affects the human soul. The effects of pollution start with psychological
problems such as tension, tight, excessive nervousness, disturbed behavior and psychological
pressure, and become worse as physical diseases such as high pressure, heart, diabetes, swollen
joints, colon, difficulty in breathing. He also said that some of the specialists returned the
nature of the emotions resulting from feeling a negative visual effect to increase the release of
adrenaline, the hormonal material produced by the human pituitary gland, in turn, translated
into what the eyes showed and sent the brain to produce the hormone, which in turn increases
the stomach's load It increases the heart rate and thus the speed of the emotion and may lead to
a positive visual effect of feeling beauty and thereby increase the secretion of cortisone in the
body which reduces pain sensation of the body or its parts, especially those suffering from
rheumatic diseases, thus resulting in a feeling of comfort and psychological calm. This explains
why our societies have become more aggressive and aggressive, especially in the densely
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populated urban slums and populace, with negative influences in the planned and new areas,
which have some beautiful, i.e., ripe visual effects(Qassim,2016).

The Sources of Visual Pollution

1. Excessive and overcrowded advertisements.

. Telecommunication and electric wires and poles, mobile towers.

. Signboards, billboards, posters and hoardings.

. unproductive lands and deforestation.

. Bad designed buildings and huge constructions.

. Smoke spewing chimneys of factories.

. Graffiti.

. Open storage trashes(Sudeepta,2015).

How it is affecting human health

1. Distraction.

2. Eye fatigue.

3. Decrease in opinion diversity.

4. Loss of identity.

5. Accidents.

6. Harming mental health: Unpleasant visuals can cause exhaustion, depression, stressand
anxiety due to bad views.

7. Rheumatic diseases.

8. Negative and chaotic visuals can reduce decision making power of human mindespecially in
kids.

9. Dark dangerous color combinations can change human perception and humanpsychological
mood and behavior(Shafi,2015).

CONO O A~ WN

3. PRACTICAL SIDE

It includes written and display ads on walls, building roofs, road walls, pavements, etc.
collected through the researcher’s daily views, all of which are within the practical framework
of the research.
Benefits from advertising in ways

As an important aspect of the economic educational process, the use of road ads can be
made of the color picture as a big effect on the child's self, as the child is by nature
photographing, so they should be used as an effective element in the field of economic
education, by showing pictures showing the profligacy of water and electricity and its risk to
society. With easy and simple phrases, or with two-sided pictures: As a picture of a child with
a lot of food and no food to eat, half of the second picture is a child from Africa who is starved,
his lips cracked from thirst, and so on... the pictures with two contrasting dimensions are too
many. The importance of the media replication of the image has been made clear to the human
soul, so on public roads we see short-distance and double-sided propaganda: On the road to
travel and public roads, these advertisements are not used in a meaningful educational way,
rather than displaying pictures of semi-naked women, or pictures of Western cuisine, in a way
that plays well and arouses lust (Al-Turkayi,2017).
The role of the Capital municipality

The Baghdad Capital municipality declared setting controls, instructions and models
that define to advertisers the sizes and measurements of billboards and the specified places to
be set in the streets. The department of relations and information quoted Baghdad's under-
secretary for municipal affairs as saying that the design department in the Baghdad secretariat
has set regulations, instructions and models that specify to advertisers the size and
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measurements of billboards and the specified positions to avoid their spread randomly to
preserve the capital Baghdad's beauty, not affect traffic and traffic, blocking vision, and called
companies and advertisers Those who wish to promote their goods through the use of large-
size billboards to review the relevant municipal districts for the purpose of obtaining original
approvals and to know where to set them up and otherwise would be subject to legal liability as
well as financial fines .The Baghdad Capital municipality pointed out that the municipal
districts on both sides of al-Karkh and al-Rassafa completed the lifting of a large number of
billboards promoting goods and services that were randomly installed in the capital's streets,
areas and important provinces, which caused the distortion of the capital's esthetics and
appearance and impeded the view of road users. In addition to violating the controls and
instructions established by the secretariat, the secretariat explained that this urgent action is
carried out in the light of the unlimited proliferation of these paintings in an unorganized and
indiscriminate manner, contrary to what is being done in neighboring countries and other
countries of the world. In addition, the owners of these billboards did not have licenses from
the Baghdad Capital municipality to install and install these advertisements (Ain,2016).

RESULTS AND DISCUSSIN

Random advertising is we see on the walls to indicate a particular subject, columns of
electricity, or sideways, and finally campaign advertisinghave been added see in
(Figure5,6,7,8,9,10,11,12,13,14,15 and 16).

Figure (6):Random advertisements at bus stops.
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Figure (8): advertisements that are affixed to the posts of the electric lights.
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Figure (10): The random advertisements for politicians.
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Figure (14): Random advertisements in adin square.
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Figure (16): Random advertisements in adin square on the electrical board.

Advertising types

Road advertising are that consumers can see in roads and fields. Its purpose is to be
seen by the public passing through the road, by displaying advertising messages in specific
locations specifically created for this purpose, or being carried out and placed directly on the
walls of buildings.

Types of road advertising

Advertisements with traditional formats and advertising with modern formats are
different and are described as follows:

1. Posters: Prints the advertising on one side of the papers or on multiple sides, then pastes it
next to the wood. This is a traditional method, used to advertise movies, theater shows and
conferences, and is the most widely used method in small cities.

2. Advertising plotted: Includes advertising plotted on boards and ads plotted on walls. They
are fixed and mobile.

3.Flashlights advertising: Placed in the main squares in the facades of buildings, the roofs of
buildings set up in strategic locations or places of clear vision. These ads are large in size to
get the public's attention.

4. The billboards on a stand and in the form of a metal cylinder: This type of ad is placed at a
high height on a stand that is mounted as a cylinder and mounted on the ground. This type
of advertising is spread both in travel routes and within cities.
5. Mobile stationary ads: This type of ad is in the form of vertical, triangular, prism
columns. It consists of three faces with three ads, with these columns revolving around
themselves over a certain period of time. The advertiser can choose three goods or products
to advertise, or choose one and advertise it in three different designs.

6. The bright figures: The luminous box, the laser and the TV screen are included.



129
) 2Ly Dgdl Brgnd 3,31, 21 =

Iraqi Journal of Market Research and Consumer Protection

Alsaffar
(2021) 13(1): 118-130

7. a circular announcement on a column: This is a circular advertising and is mounted on a
stand, carrying a guide sign to go to a street. The advertising message of this type of ad is
limited (https,2020).

Street signage

Street signage has been a formidable place among all kinds of advertising, and has been
highly suited to consumer culture and behavior, but as the culture of societies evolves, it has
become a particular urban and community pollution when used without license and without
regard to its standards. However, this type of advertising is still being used strongly today
between streets, squares, subway stations and other transportation stations, mainly to raise
awareness of the brand and its products or services rather than to achieve a sale or profit rate

(https,2020).

Reasons for the spread of random advertisements

Specialists believe that advertisements on buildings and surfaces are chaotic and that
some governmental institutions are involved in this. Because of the lack of people specialized
in advertising marketing and choosing the right places to promote products and other
propaganda matters that concern the company and the citizen, specialists pointed out that it is
difficult now to control this for a number of reasons, including the absence of law in particular
and the culture of some in this vital matter Some of the forms and types of advertisements that
go over the law distort the city's face and affect the building's esthetics, and some are using the
night to raise and suspend its own advertisement even if it is at the expense of another paid
advertisement with one of the relevant companies Some advertisements also spread in a great
way in the middle carrots that lack the simplest right elements for the declaration, including the

Arabic language. Commercialization is not a simple concept but an important tool in a large,

broad world that extends from product to recipient (Al-Mada,2016).

Solutions for random advertising

Financial sanctions are imposed on its publishers by chasing them through the mobile
phone pre-placed in the advertisement or by means of spatial significance, and by forcing them
to remove it, with a written undertaking signed to do so and limiting the subject to the
authorities responsible.

CONCLUTIONAND RECOMMENDATION

1. Accountability for the public taste-distorting advertising owners, most of whom have set a
telephone number or contact address such as (crane for car drag, house for sale or rent,
etc.) so that they are easily accessible and fined.

2. Stop selling the stingers used in writing, especially on the walls of houses.

3. The billboards must be on and off the driver's horizon and not sideways so that they do not
get the driver's attention and distract the road.

4. Advertising content must not be animated but static and does not contain video, animations,
or animations so as not to distract the driver.

5. Two consecutive ads are prohibited, as each ad must be given a period of time.

6. The display panel is not positioned on the intersection and signal limits for driver distraction
and no obscuration of visibility.

7. The light intensity sensors must be placed on the street so that the light intensity of the panel
matches the intensity of the light in the street so that it does not cause light glare at night
and thus distract the driver and lose attention.
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ABSTRACT

In this study, polymeric composites were prepared from unsaturated polyester as
a base material with glass powder (fluorescent) in different weight ratios (4, 6, 8, 10,and
11%) as a support material and after comparison before and after reinforcement of the
prepared composites, an increase was found. In the values of mechanical properties
(hardness, compressive strength), the shock resistance values decreased, but an increase

in temperature leads to an increase in the values of shock resistance, as well as the values

of compressive strength And it reduces the hardness value.
Keywords: Unsaturated polyester, fluorescent powder, mechanical properties.
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INTRODUCTION

Composite materials possess some properties that are suitable for a number of industrial
applications, so they have gained an important position among the engineering materials(lves
et al.,1971). Composite materials generally are formed by combining two or more materials to
obtain a material with engineering and physical properties that has better properties than the
materials included in its composition. The composite material consists of three phases; the
matrix phase and the Reinforcing phase the intermediate phase between them (the
interphase)(Akovali,2001).The interest in polymer-based composites increased due to their
engineering capacities, especially in applications that requires high-quality resistance. The
most important materials that are used as basic materials are the three types of polymeric
materials that are thermoplastics, thermosetting and elastomers (Al Adam 1983; Mouzakis,
2008). Plastic composite materials reinforced with different types of supporting materials
include two types of base materials, which are a thermoplastic base material and a thermo set
base material. It should be noted that thermostats are stronger than thermoplastic materials
which are widely used such today such as low-density polyethylene, high-density polyethylene,
and polypropylene(Akovali,2001). Unsaturated polyester resin is a thermally hardening resin
and cannot be used alone in engineering applications, because it is a brittle material and does
not have the appropriate efficiency, however ,it can be strengthened with some strengthening
materials such as glass fiber, carbon fiber, and glass waste powder particles affect some of the
mechanical properties of the brittle unsaturated polyester. They also affect the fracture
toughness. (Varga, et al., 2010).Waste glass powders are a non-metallic and inorganic
substance. This material is not burnt and does not decompose, so it is difficult to
recover(Malik,2000). Among the applications of these materials in corrosive media is their use
in chemical industries such as tanks, pipelines, cleaning devices, because of their resistance to
corrosive acid media such as (H,SO,) wused in space and the automobile
industries(Callister,2005).The aim of the study:This study aims to prepare composite materials
that show good resistance to shocks and high compressive strength, identify the behavior of
polymeric materials under standard conditions, make a comparison between them and the
polymeric material before reinforcement, and then study the mechanical properties (impact
strength, hardness, compressive strength) for all samples before and after the reinforcement
with fluorescent glass powder.
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MATERIALS AND METHODS
The matrix

The unsaturated polyester made by (B-CHEM SRL) company was used as the matrix,
which is in the form of yellowish glue at room temperature, it is a type of Thermosetting
polymers, that turns from the semi-solid state to the solid state by the addition of the hardener
(di benzoyl peroxide), which is at the form of white cream that is added to the unsaturated
polyester resin in a ratio of 2:1 at room temperature (Mark,1999).Waste glass powder was also
used in the form of powder, the powder was obtained after grinding and sifting by a 200-mesh
sieve in the laboratory to obtain the granular size 75um. Suitable samples could be obtained for
molding at room temperature.

Reinforcing materials

Reinforcing materials (Glass Powder that was sifted with a 200-mesh sieve) were used
to reinforce the unsaturated polyester resin. The (damaged glass of candles) of the type (PARS
LAMP 18W) from Iran was used.

Preparation of samples

Three types of samples were prepared for the mechanical tests:
Impact test samples:

Impact test samples were prepared according to American standard (256-87ASTM-D)
with dimensions (10x55mmx10%) for the examination. The grooving depth in the models is
(2mm) with a notch angle of (45°). The absorbed energy required for the occurrence of the
breakage was obtained directly from the Charpy Impact Instrument provided by (Tokyo Koki
Seizosho, LTD) (Figurel), Illustrates the shape and dimensions of the sample prepared for the
impact strength testing (Al-Bakri,2012).

I\l 2mm
10 mm 025-mm R

Figure (1):Shape and dimensions of the sample.
Hardness testing samples

Non-standard models were used. Any model of composite material would be suitable
for this test. The hardening device of the (Rockwell) hardness type was used, the penetration
tool is a hardened steel ball with a diameter of (12.7mm) for the weight applied (60kg),
equipped from the company (WOLPERT-Germany) for measuring the hardness of
thermosetting polymer. The method of examination is to place the device perpendicular to the
sample for which the hardness is to be measured in order for the needle to be inserted into the
surface of the material and then wait for a period of three seconds after which the hardness
value is taken from the device, and no less than three readings were taken from different places
of the sample and then the average was taken (Al-Mosawi, 2009).
Samples of compressive resistance test:
The compressive resistance test models were prepared according to the specification (618ASTM-
D) it is a cylindrical device using a hydraulic press of the type (Testing Machine Co.LTD)
supplied by (WOLPERT - Germany) to determine the maximum compressive load the sample
can bear, and by dividing the load by the cross-sectional area of the model before the deformation
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occurs Compression strength calculation for all models was made, (Figure 2) shows the shape of
the sample prepared for compressive resistance testing.

Figure (2):The shape of the sample prepared for compressive resistance testing.
Preparation method

An unsaturated polyester resin was used with a hardener (di benzoyl peroxide) in a ratio
of 2:1 to turn it into a solid material that solidifies at room temperature. Then samples were
prepared of composite materials of unsaturated polyester reinforced with glass powder with
weight ratios of (4, 6, 8, 10,and 11%).
Hand-Layup Molding was followed in the process of preparing samples before and after using
the powder in reinforcement (Sulymanet al.,2019).

The resin was prepared by adding a hardener to the unsaturated polyester in a ratio of
(1:2), then the resin was added to the hardeners, and then the mixture was placed in the molds
designated for measurements, which were made according to the standard specifications for
each examination, and after the completion of the pouring process, it was left for 24 hours at a
temperature of (23°C) and (53°C) to complete the curing process, overlap, homogeneity
between the particles, and reduce the internal stresses formed during the pouring process,
(Figure3) shows a schematic diagram of the templates used in preparing samples.

00000
00000

5

Plate Thickness=20mm Plate Thickness=10mm

Figure(3): Schematic diagram of the templates used in preparing the samples.
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RESULTS AND DISCUSSION
Impact strength
Examination of impact strength is one of the practical methods that give a correct
indication of materials strength and resistance to fracture under stress at high velocity
(Alrawi&AlHalim,2019). The impact strength is calculated using the equation:
_energy of fracture (J)
|-S= - 5 @
area of cross section (m<)

From (Figure4) we notice that the impact strength decreases with the increase in the percentage
of addition of damaged candle glass powder, this is an expected result because the glass is a
brittle ceramic material, (Figure 5) shows the effect of the weight ratios of the unsaturated
polyester support material on the impact resistance of polymeric composites at the processing
temperature (23-53°C), (Tablel) shows the effect of the weight ratios of the reinforcement

material added to the unsaturated polyester on the impact resistance of polymeric composites at
the processing temperature (23-53°C).
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Figure (4): The relationship between impact strength (1.S) and the weight percentage of
unsaturated polyesters before and after the reinforcement at 23°C.
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Figure (5): The relationship between impact strength (1.S) and the weight percentage of
unsaturated polyesters Before and after the reinforcement at 53°C.
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Table (1):Impact strength values (1.S) for unsaturated polyester before and after reinforcement
with different weight ratios at temperatures of 23 and 53°C.

Composite Impact strength Composite Impact strength
at 23°C (KJ/Im?) at 53°C (KJ/m?)
UPE 28.76 UPE 30.5
UPE+ GP 4% 19.54 UPE+ GP 4% 25.6
UPE+ GP 6% 16.12 UPE+ GP 6% 19.54
UPE+ GP 8% 12.08 UPE+ GP 8% 16.12
UPE+ GP 10% 10.2 UPE+ GP 10% 14.84
UPE+ GP 11% 7.34 UPE+ GP 11% 10.2

HARDNESS

The hardness property is one of the most important mechanical properties of the
material, it’s considered as a measurement of plastic deformation, in which the material suffer
from an influence of an external stress, imposed on it by its exposure to scratching and
penetration with tools that are stiffer than it during its use in various applications
(Anothony&David, 1983), through research It was found that the higher the percentage of
addition of damaged candle glass powder, the higher the hardness value. The reason behind
that is that the glass is a ceramic material that gives hardness to the base material (polyester).
As a result of the physical contact between the glass particles and the polymeric chains, the
penetration resistance of the composite material is decreased.(Figure 6 and 7) shows the effect
of the weight ratios of the support material added to the unsaturated polyester on the hardness
value of polymeric composites at the processing temperature (23-53°C), (Table 2) hardness
values of unsaturated polyesters before and after the reinforcement with deferent weight ratios
the temperature varies between 23 and 53°C.
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Figure(6): The relationship between Rockwell hardness (RHH) values and the weight
percentage for the unsaturated polyesters before and after reinforcing at a temperature of 23°C.
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Figure(7): The relationship between Rockwell hardness (RHH) values and the weight
percentage for the unsaturated polyesters before and after reinforcing at a temperature of 53°C.

Table (2): Hardness values of unsaturated polyesters before and after the reinforcement with
deferent weight ratios the temperature varies between 23and 53°C.

Composite at 23°C Hardness Composite at Hardness Rockwell
Rockwell(HRR) 53°C (HRR)

UPE 23°C 80 UPE 53°C 77
UPE+GP 4% 90 UPE+ GP 4% 87
UPE+ GP 6% 93 UPE+ GP 6% 90
UPE+ GP 8% 98 UPE+ GP 8% 94
UPE+ GP 10% 108 UPE+ GP 10% 106
UPE+ GP 11% 113 UPE+ GP 11% 109

Compressive resistance test

It is one of the most important tests to know the durability and strength of the polymer.
There are number of materials that may be brittle in tension condition, but appear ductile in
compression. Therefore, compressive resistance testing is used to determine the submissive
strength as well as the compressive strength (Sulymanet al., 2019).1t is defined as the amount
of mechanical stress that a solid material endures under perpendicular stress. Without breaking
or shattering or changing in its shape after the stress is removed. This test is widely used to
examine fragile materials such as glass, concrete pieces, rocks, mastic iron and heat-hardened
polymers due to the fact that these materials have more strength in compression than in tension
condition, test samples used are cubic or cylindrical (Sulyman&Sulyman, 2020),(Figure 9 and
8) shows the effect of the weight ratios of the support material added to the unsaturated
polyester on the value of the compressive strength of polymeric composites at the processing
temperature (23-53°C), (Table 3) Compression strength of unsaturated polyester before and
after reinforcing in differentproportion weights at 23 and 53°C.
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Figure(8): The relationship between compression strength (C.S) and the weight percentage of
the unsaturated polyesters before and after reinforcing at a temperature of 23°C.
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Figure(9): The relationship between compression strength (C.S) and the weight percentage of
the unsaturated polyesters before and after reinforcing at a temperature of 53°C.

Table (3): Compression strength of unsaturated polyester before and after reinforcing in
different proportion weights at 23 and 53°C.

Composite at 23°C

Compression strength Mpa

Composite at 53°C

compression strength Mpa

UPE 23°C 6.96 UPE 53°C 8.84
UPE+GP 4% 7.37 UPE+GP 4% 9.3
UPE+GP6% 8.63 UPE+GP6% 10.12
UPE+GP 8% 9.8 UPE+GP 8% 11.09

UPE+GP 10% 10.11 UPE+GP 10% 12.15
UPE+GP 11% 11.15 UPE+GP 11% 13.94
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CONCLUSIONS

The hardness increases with the increase in the addition of damaged candle glass
powder.Impact resistance decreases with the increase in the addition of damaged candle glass
powder.The compression strength increases with the addition of the damaged glass powder.
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ABSTRACT

The aim of this research was to indicate the opinion of the Iragi consumer about
the quality and safety of local food products, the questionnaire was included 19 questions
for product quality, price, distribution and promotion as a tool to survey the opinions of
128 consumers in Baghdad, the data was analyzed by using percentage, weighted mean,
and weight percent, the results obtained showed that the Iragi consumer prefer local food

products for their high quality and appropriate price, however they need attention to

packaging, promotion and distribution.
Keywords: Consumer, quality, food safety, local food products.
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INTRODUCTION

The food industry in all countries around the world represents one of the most
important sources of income and the most important of economic and productive activities on
which the economy is based, given what it represents as a fundamental necessity in providing
the continuing needs of the consumer and its ability for achieve self-sufficiency and food
security as well as its importance in moving various economic sectors such as Agriculture,
industry, trade, and providing job opportunities for the available human energies. This industry
generally aims to change the form of raw materials from one state to another in order to
provide the needs and wish of the consumer, as in the manufacture of milk, meat, flour, sugar,
dates, etc., as well as the role of this industry in extending the shelf life of food products
through packaging that aim to preserve the product for the longest possible period as well as
the ease of delivery to the consumer in sizes that suit his daily needs, and in all cases, this
industry must preserve of food quality in accordance with the standards adopted in this field.
The quality is considered as the essential criterion of success of food industry, and the
consumer represents the most important link in this industry due he is the ultimate beneficiary
and his opinion represents the decisive factor that determines of acceptability of these products,
so, this article came to know the opinion of the Iragi consumer about the quality and safety of
local food products Through four topics, including research methodology, theoretical framing,
analysis and discussion of research results, conclusions and recommendations.

FIRST TOPIC: RESEARCH METHODOLOGY
First: Research problem

As a result of the opening of the Iragi markets and their flooding with imported food
products, in contrast to a significant decrease in local products, the research problem is
embodied in the following questions:
1. What is the Iraqi consumer opinion of local food products in terms of quality, safety, price,

distribution and advertising?

2. Is there a refusal to consume local food products?
3. Does the Iragi consumer prefer imported food commodities over their local counterparts?
Second: Importance research

The concern of local food manufacturers with the quality and safety of their products
that are marketed through the local markets, as the approved standards in quality and safety
have become the basic requirements for any company in this field, which is confirmed by the
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standard specifications and good manufacturing practices, which will provide the high ability

of these products in competition with The importer product and obtaining the satisfaction of the

Iragi consumer, which will reflect positively on the growth and development of the lIraqi

industry and economy in this field, Therefore, the importance of the research is as follows:

1. Knowledge addition in field of quality and safety of local food products due they play an
important role in moving the economy sectors and providing consumer needs in
preparation for achieving self-sufficiency, diversifying sources of income and reducing
unemployment rates.

2. Providing a new horizon for researchers to delve into further studies and research in the field
of local food products.

3. The importance of the added value that will be achieved in the event of the development of
the local food products sector.

Third: Objectives research

1. Knowing the opinion of the Iragi consumer regarding the quality and safety of local food
products.

2. Determine the reasons that lead to reluctance of Iraqi consumer to consume local products.

3. Developing appropriate proposals and recommendations for the development of the local
food industries, achieving its capacity in market competition and achieving consumer
satisfaction.

Fourth: Method research

Analytical approach descriptive for information was adopted related to the research
variables by conducting an opinion poll for a specific sample and then interpreting the data
obtained and drawing conclusions from it.

Fifth: Limits research

1. Time limits: The period for completing the research extended from January 1, 2020, to
December 1, 2020.

2. Place limits: the questionnaire was applied in the city of Baghdad, Iraq.

3. Scientific limits: The research focused on the elements of marketing mix (Pourdehghan
2015) and its relationship to the quality of local food products.

Sixth: Sample Research

The study sample was 128 persons was randomly selected from city of Baghdad, they
represented the opinion of the Iragi consumer regarding the quality and safety of local food

products in the markets (Table 1).

Table (1): Characteristics of the research sample.

Details Category Number Pe“(f/:)t age
Male 56 44.8
Gender Female 72 56.2
Intermediate | 14 10.9
Secondary 12 9.4
. Diploma 15 11.7
Educational g chelor | 65 50.8
Master 10 7.8
PhD 12 9.4
20-29 9 7
30-39 29 22.7
Age 40-49 38 29.7
50-59 32 25
> 60 20 15.6
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Seventh: Research tool

The questionnaire was adopted as a tool to collect data related to the research variables.
It consisted of 19 questions, 8 for product quality, 4 for price, 3 for distribution and 4 questions
for promotion. The fifth Likert Scale was used (strongly agree, agree, neutral, disagree,
strongly disagree) by weights (5, 4, 3, 2 and 1) respectively, the answer to the questionnaire
questions was as shown in (Table 2).
Eighth: Methods of statistical Methods

Percentage, arithmetic mean, hypothetical mean and weight percent were used to
interpret the results

SECOND TOPIC: THEORETICAL FRAMING
First: Products identification

The products are known according to Kowalskaet al. (2018) that everything that leads
to the satisfaction of a need or a wish can be presented in the market to attract attention,
appetite or consumption.
Second: Research Variables

The research variables included the elements of the marketing mix that include product
quality, price, distribution, and promotion, as indicated by Ali et al. (2016). As follows:
1. Product quality

Alshikhi& Abdullah (2018) defined quality in general as a set of physical and formal
characteristics of the product, which includes functional, social and psychological benefits
according to which the purchase decision for these products is determined by the consumer, the
quality of the product achieved when the level of defects in it falls to the minimum found in the
standard specifications (Carrascosaet al., 2016), as for the quality of the food product, it is a
set of characteristics by which it is possible to determine the acceptability of the product to the
consumer or that it awards to fulfill the consumer's utmost wishes in the food product
(Grunert&Aachmann, 2016; Yormirzoevet al., 2019), so, food companies compete with
regard to developing the best quality policy in its factories in order to maintain the quality of its
products and develop them by following an appropriate quality system for them, continuous
improvement of manufacturing methods, and following all procedures that would ensure the
quality of their products and gain consumer satisfaction and confidence through a number of
requirements including product quality, appearance, size, shelf-life and product stability during
period of storage and marketing (Gutierrez-Gutierrez et al., 2018; Panghalet al., 2018; Tutu
&Anfu, 2019) and due to the increasing wish of the Iragi consumer to obtain local food
products and not dependence on imported food products present in the local markets (Fahed
2016; Alkhafaji, 2018), which is maybe a low quality for various reasons, including the
adoption by exporting countries of a commodity dumping policy (Hamadet al., 2012; Lafta,
2016). So, this studying for the Iragi consumer’s opinion on the quality of local food products
is be necessity to upgrade this industry and enhance Iragi consumer confidence in it.
2. Price

Bellemare (2015)refer that it's represents the monetary value that the consumer pays to
obtain the good or service required.
3. Distribution

Kotler& Keller (2006) showed that it's means all activities and events that lead to the
provision of required products in time, quantity and suitable place for the purpose of
consumption.
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4. Promotion

Bognanno&Melero (2015) defined it's as all activities that aimed to introducing
individuals and organizations to essential information of the required products in order to
encourage them to buy by using various methods such as advertising, publicity and public
relations.

THIRD TOPIC: ANALYZE AND DISCUSS RESEARCH RESULTS
Percentage, arithmetic mean, hypothetical mean and weight percent Analysis of Research
Variables

The results (Table 2) refer to:
1. Quality

The average of this element showed that the arithmetic mean and weight percent (%)
was 3.3 and 66.5%, respectively, that ensured samples agree (>3) with paragraphs of quality.

The degree of samples response was strongly agreed (>3) with the quality of the local
product is influence the consumer's purchasing decision (Question No. 6), the degree of
samples response was agreeing (>3) with preferring of Iragi consumer to consume local
products over imported products (Question No. 1), the local product has good quality and
specifications (Question No. 2) and The producing companies seek to pay attention to the
quality of the product according to the standard specifications (Question No. 7), while they are
Neutral (=3) with is found a clear informational label at local product containing all nutritional
and warning information (Question No. 3), similarly, neutral (>3) with available of local
products in various sizes that cover consumer demand (Question No. 5) and it was (<3) for
work of the producing companies to make continuous improvement to the products provided to
maintain their quality (Question No. 8). On the other hand, the degree of samples response was
don’t agree (<3) with the packaging of local product was attracts the consumer (Question No.
4).

Table (2): Analysis of research variables.

" Arithmetic mean Weight
Deegres of respoase reluiien with percent
Restarch | Question - ] , Stremgl | Arithmetic (%)
varishles Na. Queatiza ifw_‘l\ Agres Kemral le: dem't mem Degreeof | Inpothetic
e e azTee rexpome almesm
3 4 3 1 1
1 Inseneral Irsgi comumers mftrmtomrnm Jocal preducts over imperted = i 1 0 3 3 Agree »3 "
1 The kocal preduct haz zeod quality and specifications 1 ] B F5 1 S Asree >3 ]
The Jecal prodoct bas & clear imformaiional label contaiming all muiritional - . =
3 ‘vod warmine i fem (] 3 £ 8 4 k1] Neniral =3 L]
1 The Jocal roduct hes packasing that stiracts the comumer 1 = a B 1 ID;;" <3 N
Quality 5 The Jocal preduct & available in variow sites that cover commmer demand 3 43 B 7 M 3l Nemral = (]
The quabiry of the Jocal preduct inflences the comumer’s purchasing - - Stromsh

L] drcizion & 3 £} 1 44 sree =3 85

- The prodocing compamies seek to pay sttention to the quality of the produoct =
sccerding 1o the stindard specificatiom 1] 4 41 3 1 33 Agres =} o

The producing cempamies werk to make contimmew imprevement to the 0
3 ducts provided to miniain their quality 1 48 43 px] 4 1% Neniral =3 E
Averase 33 Asree >3 5
E] ‘The prices of lecal productz are apprepriare te the comumer H [ B 1] [] 13 Asree >3 6
® Government sgencies momitor the prices of local prodocis to be mmform in § 15 n % 1% 14 Dan't =1 i
all markets agres
Frice 1 Covermmentsl azencies enforce b o protect ecal produces and 2 - 1 5 = 17 13 Dex't <3 45
cemumer protection liw fo prevent price hikes agres
1 The produeing compamies offer &ifferent purchasing offers to snconrage the W 3 ™ i § 30 Neural =3 &
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Averaze 1% Nentral =] B
13 Local product i avadable in quantities thet meet commmer need T E] 3 [] 5 18 Neniral =3 5
The producing compames we multiple method o ditribore and deliver the 0 =
Distribati u preduct to the comumer screm different resiom N 4 = * + H Newiral 3 ﬂ
= The availabifity of direct and effective dniribotion sntles contribmtes to
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It is noted through the results of the quality element that sample strongly agreed that the
quality of the product is the main factor in determining the consumer's purchase decision, thus
the producing companies must pay attention to the quality of the products, the sample also
agreed that the Iraqi consumer prefers to consume local products over imported products due to
the good quality and specifications of these products, therefore this represents an added
strength for the local product that helps producers develop their local products by applying
standard specifications to ensure successful marketing to the consumer, while the sample was
neutral with regard to the presence of a clear informational label that containing all nutritional
and warning information on the local product and availability of these products in different
sizes that meet the consumer demand as well as the work of the companies for quality
improvement, thus the consumer has expressed his desire to provide local products in different
sizes that meet the consumer's need and that these products contain a clear informational label
and a procedure continuous improvement of the product, and with regard to packaging the
local product, the sample showed its disagreement, so its needs a wide range of attention to
ensure that local products are widely promoted.

2. Price

The average of arithmetic mean, weight percent (%) and degree of response was 2.9,
57.5% and neutral (<3), respectively for Price element.

The degree of samples response was agreed (>3) for appropriate of price for local
products to the consumer (Question No. 9), and they are Neutral (=3) for different purchasing
offers which offer by producing companies to encourage the consumer to acquire their
products (Question No. 12), while they are not agreed (<3) for the role of government agencies
through monitor the prices of local products in the markets (Question No. 10) and enforce laws
to protect local products and a consumer protection law to prevent price hikes (Question No.
11).

The results showed that the sample agreed that the prices of local products available in
the local markets were appropriate for the consumer, while it was neutral for the role of
companies that providing different purchasing offers to encourage the consumer to obtain of
their products, and this indicates the need for producers to maintain the level of prices and not
increase them, as well as to provide offers and advantages for encourages the consumer to buy,
on the other hand, the sample showed disagreement of the role of government agencies in
controlling of prices and implementing laws that related to the protection of national products
and consumer, this matter requires that the authorities implement the legislation effectively.

3. Distribution

The degree of samples response was agreed (>3) with the contribution of direct
distribution outlets to increasing the marketing proportions (Question No. 15), While, they are
Neutral (<3) for availability of local product with a quantity that consumer need (Question No.
13), also they are Neutral (>3) for methods of products distribute by companies (Question No.
14).

It is observed from the results that the sample agreed that the presence of direct
marketing outlets to the consumer will contribute to increasing the distribution ratios, which is
the thing that companies must do to achieve this and provide their products to the consumer,
and in return, the sample was neutral in its assertion of the availability of local products in
enough quantities, and using companies multiple methods to distribute and deliver to the
consumer, so, to achieve this, companies must work to increase production by increasing
working hours and using different methods to deliver their products to the consumer through
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traditional marketing outlets or electronic marketing which has become a common occurrence
recent in order to increase the percentage of sales and profits.

4. Promotion

The average of this element showed that the arithmetic mean and weight percent (%)
and degree of response was 3.9, 78.5% and agree (>3), respectively.

The degree of samples response was strongly agreed (>3) Advertising role for
promoting local products (Question No. 16), the degree of samples response was agreeing (>3)
for effect of Advertising campaigns (Question No. 17) and styles (Question No. 19) at the
consumer's purchasing local products decision, while they are neutral (>3) for using various
media by companies for advertise of their products (Question No. 18).

The results showed the strongly agreed of sample that advertising has a prominent role
in promoting local products, and they are agreed that advertising campaigns for the local
product greatly effect at consumer's purchasing decision, and the methods of advertising for
local products have a significant effect on consumer behavior towards buying, while the
sample was neutral for local companies advertise their products through various advertising
media, and from this, the importance of advertising is in promoting local products and the
importance of companies intensive advertising campaigns for display their products and
marketing them to the consumer and follow various advertising methods and invest social
media in reaching the largest target group of consumers.

CONCLUSIONS AND RECOMMENDATIONS

The Iragi consumer prefers to consume local products that available with appropriate
price and good quality, while, local product need to attention of packaging and availability of
these products in different sizes from producers and providing different purchasing offers to
encourage the consumer to obtain of their products through presence of direct marketing
outlets to the consumer and attention to advertising and promoting for local products to
contributed of increase of sales, also, local product need to role government authorities
controlling of prices and implementing laws that related to the protection of national products
and consumer.
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ABSTRACT

Amino glycoside derivation including, Neomycin, Streptomycin, Kanamycin and
Gentamycin with special reagents, which are benzoylchloride; benzene sulfonyl chloride
and phthalic anhydride were made to enhance Uv-detectability for HPLC analysis. But
there are many problems facing pre column derivation and in order to solve this, the
conductivity of antibiotic derivatives were used to calculate the dissociation constant and

the hydrolysis rate which determined concern type reaction. In addition the

characteristics those controlling the hydrolysis of antibiotic-derivatives were investigated.
Keywords: Aminoglycosides, derivative reagents, conduct metric measurement, dissociation constant calculation.
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INTRODUCTION

Aminoglycoside are groups of antibiotics that are used to treat certain bacterial
infection (Macdonal, 1978). This group of antibiotics includes, Gentamycin, Kanamycin,
Neomycin and Streptomycin. Some of these antibiotics are complex and consists of two major
isomeric components. Streptomycin the first amino glycoside was isolated from streptomyces
griseous in mid-1940S (Macdonal,1978). This antibiotic effective against tuberculosis.
Neomycin is analogous to streptomycin and isolated from Streptomyces faradiae (Tsuji &
Jenkins,1986), also Kanamycin produced by Streptomyces kanamyeticusanti microbial
spectrum is similar to neomycin(Sybil,1998) Gentamycin's. Neomycin's, Kanamycin and
streptomycin's are antibiotic belonging to the amino glycoside group and they are effective
against wide variety of microorganisms(Delyet al., 1975). Because these antibiotics are not
Uv-absorbent therefore we need to introduce a suitable organic reagent as chromosphere in pre
column technique for high performance liquid chromatography (HPLC) to enhance solubility,
separation and detectability. Its bactericidal power derives from the binding of the molecule to
the protein of the bacterial subunit 30S, which disturbs protein synthesis (Roberts et al.,2001).

The chemical modification has been made in order to increase sensitivity and
selectivity for a variety of pharmaceutical compounds to some or all of the functional groups
because no Uv-absorbance between 212-360 nmandchromatic characteristic of these
compound can be improved (Leach et al.,1951).

Some antibiotics have hydroxyl and amino functional groups (i.e, poly functional with
two types of groups) which effected by reaction conditions (2010; David, 2009).For trace
analysis acid chloride the suitable reagent for quantification by HPLC.The reaction of amino
sugar with acid chloride is effected by baseas catalyst which enhance the reaction and
neutralized the liberated acid (Snyder & Kirkaland,1979; Furniss et al.,1984).

The effects of solvents and/ or catalysts play important role in types of products. i.e.
complete or incomplete (Ziadan, 1989).The problems facing amino characterization of
glycosides (antibiotics) and their derivatives.

*The quantitative determination of antibiotics is one of the most difficult areas of
pharmaceutical analysis (Snyder & Kirkaland, 1979).

=Derivatization products recovery from solvent shows difficulty specially that used for
recrystallization.
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= The derivatives of aminoglycoside under investigation which gives more than one type of
products (ester and/ or amide)(Ziadan,1989), and this made difficulty to find a suitable
solvent to give precise Uv- result(Delyet al., 1975).

=Most amino glycoside derivatives have not sharp melting point (Furnisset al., 1984).

Derivation Reagents

Benzoyl chloride was suitable reagent for aliphatic derivatives and polyhydric alcohol
as benzoate also for derivatives primary and secondary amine as Benz amide benzene sulfonyl
chloride and P-toluene sulfonyl chloride used for primary and secondary amine gives benzene
sulfonamide and P-Toluene sulfonamide respectively (Furnisset al., 1984).Phthalic anhydride
used for primary amine and resolution of racemic alcohol as phthalate(Delyet al.,
1975;Furnisset al.,1984). alcohol reacts with benzene sulfonyl chloride to from ester
(Morrison&Boyd,1995).The product called sulfonate(Graham&Craig,2002).

Physical properties of antibiotic derivation

Neomycin, Kanamycin,Gentamycin and Streptomycin have OH-Groups and NH,-
groups, and according to these functional groups; they have amine and alcohol character. In
general, the reaction of amine and alcohol with acid chloride (Benzoyl chloride, BZ.CI) using

catalysis to from amide and esterrespectively in "Schotten-Baumann™ reacts as follows:-

(@]
|
R-NH, + BZ.Cl NaoH gr_NH-C-Ph+NacCl + H,O
O

I
R-OH + Bz.c1 PO, R o c-Ph + NacCl + H_O

These are  simple  molecules, but for complex molecule such as
Neomycin,Kanamycin,Gentamycin and Streptomycin the product is dependent on reaction
conditions(Morrison & Mosher,1971).

Benzoylation

An acid chloride is widely used as a derivatizing reagent to enhance delectability for
isolation and quantification analysis(Brooks et al., 1953). The (BZ.Cl) used for separation of
somecarbohydrates by HPLC with pre benzoylation(Lehrfeld,1976).Some polyhydric
alcohols were separated as -P-NO,- benzoate (SchwerZenback, 1977). p-NO,-benzoate used

as a derivative from neomycin complex for separation by HPLC (Ziadan,1989).

Amidation

Acid chlorides were used also for amidation of amino groups to produce polyamine, it
is a simple and rapid procedure and also(Linskens&Jakson,1978).benzoyl chloride used for
derivatization of amine in liquid chromatography (LC)(Clark & Wells,1978).The reaction of
acid chloride with primary and secondary amines also used(lwamoriet al., 1979).The BZ.CI
used for analysis of aminoglycoside antibiotics as benzoyl derivatives by HPLC andits
application to quantitation of Neomycin in perilymph.The benzoyl chloride used for pre-
column derivatization of neomycin complex (Ziadan,1989). The molar conductivity of strong
electrolytes vary linearly with square root of concentration. (Crow,1994).

A= Ao— BIC (1)
This relation is called kohlrausch's law (Bokris& Reddy, 1977).
A - equivalent conductance.
Ao - equivalent conductance at infinity dilution .
C-concentration.
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Weak electrolytes

Weak electrolytes are partially ionized in solution. They include weak Bronsted acids
and bases. The molar conductivities arise from the displacementof equilibrium toward products
at low molar.

HA (aq) +H,0 == HiO' +A oo )

The conductivity depends on the number of ions in solution and therefore
on the degree of ionization o of electrolyte.

Ka = [H3OT[AT/ [HAIH2OT oo e, 3)
[H:O]=aC,[A ]=0aC,[HA]=(1-a) C

a?C

Ka S oo &)
1-a

The electrolyte is fully ionized at infinite dilution, and it's molar conductivity,
A .(Paul,2001),

Substituting eq. (5) in eq. (4) we get eq. (6)

C A?
Ka= —————————— (6)
As(Aur—A)
Which can be rearranged to give :

1 1 1
= (AC)+

= (Ostwald dilution law)
AKALZA.,

Plotting of (1/A) versus (A C) give straight line with aslope of
(1/ KaAx? ) (1/A.) can be determined by extrapolation to zero.

Slope = 1/ KaA.? , intercept = 1/A,

Ny

Chemical Kinetics
Chemical kinetics concerns with study of reaction rates, the changes in concentrations
of reactants (or products) as a function of time.Rate laws and rate constants.
The rate is a change in some variable per unit of time.
Consider the general reaction :
aA+bB = cC+ dD (7)

1/A

AC
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1

Rate change of [C] is defined as rate = ——d [C]/dt........ (8)
C

The rate varies with time and is equal to some function
of concentration (Paul, 2001).
1
— d[C]/dt=f[A],[B],[D]. ...  .ee.... 9)
C

MATERIALS AND METHODS
Instruments
The main instruments used in the study were:
1. Conductivity meter. HANNA Instruments. HI 8733. Made Portugal.
2. Melting point apparatus. Philip Harris, Shinnston-England, serial No. B/A-211.
3. Weight balance; Sartorius analytic type. A200S. Made in Germany.

Experimentation of Drugs
Benzoyl chloride derivatization procedure(Furnissset al.,1989).

Sodium hydroxide (NaOH)

Dissolve 1.0g of drugs (Gentamycin, Kanamycin,Neomycin and Streptomycin) in 50mL
of D.W in 150mL conical flask then add 12 mL of benzoylchloride and 30 mL of 10% NaOH
solution. Stopper the flask and shake vigorouslyatfrequent intervals until the odor of
benzoylchloride disappear (about 5 minutes) and crystalline product precipitates out. Collect
the crystals by suction filtration and wash well with water. The crude product was
recrystallized from ethanol and dried in oven.Benzensulfonyl chloride derivation procedure
(Furnissset al., 1989).

Sodium hydroxide (NaOH)

Dissolve 1.0g of drugs in 30mL of 10% aqueous NaOH solution In150mL conical flask
and then add (3.0 mL of benzene sulfonyl chloride (toluene-p-sulfonyl chloride) in 13MI cold
acetone, cork the flask securely and shake the flask frequently for duration 15-20 minutes.Cool
the flask in running water from the tap and then pour its contents into about 150mL water.Stir
the aqueous mixture well and wash the crystal with H,O and drain. Recrystallize the product by
methylated spirit and dry on filter paper in the air.

Determination of OH groups

Put 1M phallic anhydride, 10mL equivalent D-glucose. 12.5mL of reagent and 1.8g D-
glucose all in round bottom flask for 1hr on steam bath.12.5mL of reagent without sample as
blank, heated on steam bath for 1hr,and 5 mL of distilled water to both and heat for 5min.
Cooling then titrated both blank and sample with 0.5N NaOH using pH indicators.
Occupation method: (Smith & March,2001).
Using the following equation: 1/v” =1/u'n -K[A]/ v ........ (10)
[A] reagent concentration need for antibiotic substitution.
0"- average number of reagent molecule bonded to one antibiotic molecule., n. number of position
available for occupation on antibiotic.
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and K-equilibrium constant.

Kinetic study procedure

1. prepared 100 mL of 0.05M ester in methanol and 0.05M NaOH.

2. Take 25mL of NaOH and dilute to 50mL and measure the conductivity,C,.

3. Add 25mL of 0.05M ester (form from reagents) and 25mL of 0.05M NaOH, start tomeasure
conductivity after 2min. for first 10min and then 5min, C;.

4. Take solution of ester and NaOH; after 1hr. to complete reaction, then measure the
conductivity, C..

Conductivity measurement

1. prepared 0.1Mof reagents benzoyl chloride (BZ.Cl), benzene sulphonyl chloride (BZ.S .Cl)
Para toluene sulfonly chloride (T.P.S.Cl) and phtalic anhydride (ph.A.

2. Prepared stock solution for antibiotic-derivatives (g.L™) as in (Tables 5-16).

3. Makes different solution by dilution for (1,2) and measure the conductivity.

Determination of rate constant of ester hydrolysis catalyzed by sodium hydroxide.
X

The second order reaction when (a=Db) is kyt= —————— using

a(@a—-x)

conductivity instead of concentration as:

Coatt=0 , Ciat t=t, and C, at t=o0

Therefor a = C,—C, and x=C;-C,.

1 Ci-Cs
k, = s (11)
a.t Co— G
1 (Co—Ct)
Ci= + Co ...... (12)
a. K t
Co—Ct 1
Plotting of ———— against C;gives a streetlight line with slope
t a.k and intercept at

C.(John& Ralph,1981).

RESULTS AND DISCUSSION
Conductivity measurement

(Tables 1-4) and (Figure 1-4) show dissociation constant(Ka) for several
concentration for reagents(BzCl), (BZ.S.Cl), (T.P.S.CI) and (Ph.A), while the (Tables5-16)
and (Figure 5-11) gives the antibiotic-derivatives results.
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Table (1):Dissociation constant of BZ.CL at several concentration from conductivity
measurements (Solvent MeOH).

C(M.L?) k (ms.cm 1) A (ms.cm2.mol ?) 1/A C.A
0.100 9.85 98.5000 0.001015 9.850
0.065 6.97 107.231 0.009330 6.970
0.048 5.68 118.333 0.008450 5.679
0.038 4,72 124211 0.008051 4,720
0.032 4.27 133.4375 0.007490 4,270

Cal. A 0=176.923 K4 =0.0661

Table (2):Dissociation constant of BZ.S.CL at several concentration from conductivity
measurements (Solvent MeOH).

C(M.L?) k (ms.cm 1) A (ms.cm2.mol 1) 1/A C.A
0.100 9.01 90.1000 0.011100 9.01
0.065 5.68 87.3850 0.011440 5.68
0.048 4.49 93.5542 0.010690 4.49
0.038 3.71 97.6320 0.010243 3.71
0.032 3.16 98.7500 0.010130 3.16

Cal. Aoo=111.44 Kq = 0.2423

Table (3):Dissociation constant of T.P.S.Clat several concentration from

measurements (Solvent MeOH).

conductivity

cC(M.LY k (ms.cm %) A (ms.cm2.mol 1) 1/A C.A
0.100 6.01 60.100 0.01664 6.01
0.065 4.32 66.462 0.01505 4.32
0.048 3.49 72.708 0.01375 3.49
0.038 2.93 77.105 0.01297 2.93
0.032 2.61 81.563 0.01226 2.61

Cal. A 0=109.61 Ky =0.0643

Table (4):Dissociation constant of (Ph.A) at several concentration from

measurements (Solvent MeOH).

conductivity

C(M.LY K (us.cm %) A (US.cm2mol 1) 1/A C.A
0.100 32.0 320.000 0.003125 32.0
0.065 20.5 315.385 0.003171 20.5
0.048 16.5 343.75 0.00291 16.5
0.038 14.1 371.053 0.002695 14.1
0.032 12.1 378.125 0.002645 12.1

Cal. A oo =461.32 Kq=0.124

Table (5):Dissociation constant of Kan.BZ. at several concentration from

measurements (Solvent MeOH).

conductivity

C(g.L D k (us.cm %) A (uS.cmzmol ™) 1/A C.A

0.031000 11.0 354.8390 0.002818 11.0

0.002000 7.9 3950.000 0.0002532 7.9

0.001490 6.1 4093.960 0.0002443 6.1

0.001185 5.3 4472.574 0.0002236 5.3

0.000980 4.5 4577.820 0.0002184 4.5
Cal. A 0 =357.73 Kq4=0.0154
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Table (6):Dissociation constant of Neo.BZ. at several concentration from conductivity

measurements (Solvent MeOH).

C(g. LY K (us.cm 1) A (uS.cm2mol ?) 1/A C.A
0.026 5.4 207.692 0.00481 5.4
0.017 3.9 229.41 0.00436 3.9
0.012 3.1 258.34 0.00387 3.1
0.0098 2.9 295.92 0.00338 2.9

0.00813 2.6 325.0 0.00308 2.6
Cal. A o0=652.13 K4 =0.00353

Table (7):Dissociation constant of Gent.BZ at several concentration from conductivity

measurements (Solvent MeOH).

C(g. LY K (us.cm 1) A (uS.cm2mol ?) 1/A C.A
0.0288 7.5 260.417 0.00384 7.5
0.01872 5.7 304.487 0.00328 5.7
0.0139 4.6 330.935 0.00302 4.6
0.0110 4.2 381.818 0.00262 4.2

0.009 3.6 400.0 0.0025 3.6
Cal. A oo=1222.67 K4 =0.0015

Table (8):Dissociation constant of Gent.T.P.S. at several concentration from conductivity

measurements (Solvent MeOH).

C(g. LY K (us.cm %) A (US.cm2mol %) 1/A C.A
0.069 64 927.54 0.0011 64
0.045 49 1088.9 0.00092 49
0.033 37.5 136.4 0.00088 37.5
0.027 29.3 1085.2 0.00092 29.3
0.022 25.2 1145.5 0.000873 25.2

Cal. A 0=1456.7 K4=0.069

Table (9):Dissociation constant of Streptomycin at several concentration from conductivity

measurements (Solvent MeOH).

C(M.L Y k (ms.cm %) A (mS.cm2mol %) 1/A C. A
0.01 2.89 289.0 0.00346 2.89
0.0087 2.48 285.1 0.003508 2.48
0.007 2.16 308.57 0.003241 2.16
0.0061 1.92 314.75 0.003177 1.92
0.0053 1.76 332.075 0.003011 1.76

Table (10):Dissociation constant of Strept.BZ. at several concentration from conductivity

measurements (Solvent MeOH).

C(g. LY Kk (us.cm 1) A (US.cm2.mol ?) 1/A C. A
0.018 2.4 133.33 0.0075 2.4
0.014 2.2 157.14 0.00636 2.2
0.011 2.1 190.91 0.00524 2.1
0.009 2.1 233.33 0.00429 2.1
0.008 2 250.00 0.0040 2

Cal. A 0 =66.49 K4=0.024
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Table (11):Dissociation constant of Strept.BZ.S.at several concentration from conductivity
measurements (Solvent MeOH).

C(g. LY k (us.cm 1) A (uS.cm2mol ?) 1/A C.A
0.026 9.2 353.85 0.00283 9.2
0.02 7.9 395.0 0.00253 7.9
0.016 6.9 431.25 0.00232 6.9
0.013 6.2 476.92 0.0021 6.2
0.011 5.7 518.18 0.0019 5.7

Cal. A 00=2125.056 K4 =0.000485

Table (12): Dissociation constant of Strept.T.P.S. at several concentration from conductivity
measurements (Solvent MeOH).

C(g.L1? Kk (us.cm 1) A (uS.cm2mol 1) 1/A C.A
0.021 9.2 438.095 0.00228 9.2
0.016 7.5 468.750 0.00213 7.5
0.013 6.2 476.923 0.00210 6.2
0.011 5.2 472.727 0.00212 5.2
0.009 4.4 488.89 0.00205 44

Cal. A 0=556.1 K4=0.0065

BZ.CL
T

Ok r L r L . L . . . ]
2 3 4 5 6 7 8 9 10 11

1/A x 107
Figure (1): Determination of dissociation constant (Kg) from plotting (1/A) against (C. A) for
BZ.CL.
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BZS.CL

-3
¥ 10

1/A
Slope = 3008.9 b=-27.0
Figure (2): Determination of dissociation constant (Kg) from plotting (1/A) against (C. A) for
BZ.S.CL.

T.P.S.CL

2 a 6 s 10 12 14 16
X X 10-3
1/A
Slope =772.778 b =-7.0504

Figure (3): Determination of dissociation constant (Kq) from plotting (1/A) against (C. A) for
T.P.S.CL.
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Figure (4): Determination of dissociation constant (Ky) from plotting (1 / A) against (C. A) for
Ph.A.
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Figure (5): Determination of dissociation constant (Kd) for Neo.BZ. /A from plotting (1 / A)
against (C. A).



159
) 2Ly Dgdl Brgnd 3,31, 21 =

Iraqi Journal of Market Research and Consumer Protection

Efhema & Khalaf
(2021) 13(1): 148-166

Yi

C.A

1/A
Slope = 2200.8 b=-1.8

Figure (6): Determination of dissociation constant (Kd) for Gent.BZ. from plotting (1 / A)
against (C. A).

Streptomycin

C.A
vi

) 0.5 1 1.5 2 2.5 3 3.5
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1/A
Slope =1900.8 b=-4.0

Figure (7): Determination of dissociation constant (Ky) for Streptomycin from plotting (1 / A)
against (C. A).
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1/A
Slope = 3825.1 b=-1.8

Figure (8): Determination of dissociation constant (Kg) for Strept.BZ.S. from plotting (1 / A)
against (C. A).

4.3A

2 2.05 2.1 2.15 2.2 2.25 2.3

1/A
Slope =20020 b =-36.0

Figure (9): Determination of dissociation constant(Ky) for Strept.T.P.S from plotting (1 / A)
against (C. A).

Conductivity measurements

Dissociation constant(Ky)
The conductivity measurements to calculate dissociation constant(Ky) through dilution

for reagents as in (Tables1-4) and for antibiotic-derivatives as in (Tables4-12).The dissociation
constant(Ky) for reagents follow the order T.P.S.Cl (0.0643)<BZ.CI(0.0661)<Ph.A(0.124)
<BZ.S.Cl (0.2423).
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Substituted reagent on the Kanamycin not the same process to give antibiotic-derivative
product. In the (Figures 1-9) the molar conductivity at infinite dilution (A.), is differ for
antibiotic-derivatives which leads to give various values of dissociation degree. From (Table9)
the value of A, for Gen.BZ.S. is (1601 uS.cm?.mol™) which give dissociation degree (o ) is
equal to (0.212).

Table (13):Kinetic study of D-glucose-phthalic anhydride derivatives.

Time (min.) Vol. Of NaOH (mL) 0 1/% [Al/ 0
5 15.0 0.300 3.340 0.9000
10 174 0.348 2.870 0.7760
15 20.0 0.400 2.500 0.6750
20 215 0.430 2.326 0.6280
30 21.7 0.434 2.304 0.6220
40 23.7 0.462 2.165 0.5840
50 42.8 0.856 1.168 0.3154
60 44.0 0.880 1.136 0.3068

v"- average number of reagent molecule bonded to one antibiotic olecule.

Table (14): Determination of rate constant Neo.BZ. by conductivity Measurement (MeOH).

t (min). (Co- C It Ct(us.cm 1) K (us.cm 1. min 1)

0 0 69.3 -

2 20.85 27.6 926.67

4 10.4 21.7 416.0

6 6.92 27.8 251.52

8 5.175 27.9 172.5

13 3.185 27.9 106.154

18 2.3 27.9 76.852

34 0.99 26.7 -

Cal. Rate constant (k)=4301.08 Average=350.59

Table (15):Determination of rate constant Strept.BZ.S. by conductivity easurement (MeOH).

t (min) (CO-C )/t Ct(us.cm 1) K (us.cm 1. min 1)

0 0 69.3 -

4 -6.4 94.9 54.074
6 -4.58 96.8 21.695
8 -3.55 97.7 13.382
13 -2.2 98.3 9.73
18 -1.63 98.6 5.87
23 -1.27 98.5 4.2
28 -1.03 98.1 3.298
33 -0.87 98.1 2.298
38 -0.74 97.4 2.068
43 -0.32 83.1 -

Cal. Rate constant (k)=111.02 Average=13.033
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Table (16):Determination of rate constant Strept.T.P.S by conductivity measurement (MeOH).

t (min). (Co- C ylt Ct(pus.cm 1) K (us.cm 1. min %)
0 0 69.3 -
2 17.9 33.5 397.78
4 8.975 33.4 211.176
6 5.95 33.6 125.263
8 4.463 33.6 93.95
13 2.76 33.4 64.796
18 2.0 333 50.0
23 1.57 33.2 41.86
50 0.752 317 -
Cal. Rate constant (k)=863.93 Average=140.689

Occupation

[A]/6

Slope = -1.0502 [Al/ b =1.1448
Figure (10):The relation between (1/ v) and [A]/ 0.
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Figure (12):Curve of (CO- C t)/t vs. C t for Neo.BZ. /A.



163
) 2Ly Dgdl Brgnd 3,31, 21 =

Iraqi Journal of Market Research and Consumer Protection

Efhema & Khalaf
(2021) 13(1): 148-166

100
e S0y 98

96
94
92
90

Ct

88

86
84

82

CO-Ct/t

(Co- C D)/t
Slope =0.3603  C.=95.3361

Figure (13):Curve of (Co- C t)/t vs. Ct for Strept.BZ.S. /A.
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Figure (14):Curve of (Co- C t)/t vs. C t for Strept.T.P.S. /A.
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Figure (15):A, B, C plots log k against pkd.

Rate constant (k)
Determination the rate constant(k) of alkaline (NaOH)hydrolysis of antibiotic-
derivatives (as ester), the formation of benzoate or sulfonate ion and alcohol, as in general:

@) @)
[
R-C-OR+0OH — R-C-O" +R-OH

The rate formation of acetate ion proportional both to the concentration of ester and to
the concentration of hydroxide ion (Frost & Ralph,1963).The rate constant represented in
(Tables13-16) for antibiotic-derivatives, from theoretical view of these types of reaction should
be follow second-order reaction, but the experimental values (Tables and Figures11-14) of
derivatives not follow second-order rule because it gives different values for rate constant(k)
when integrated rate.

This means that this type of hydrolysis for antibiotic-derivatives are not simple but it
follow complex type reaction specially concurrent reaction type of different reactions produce
a common product. The experimental results of antibiotic-derivatives, look like to be more
convenient with theoretical concept and expression of thistype of reaction(Gorden,1978).This
hydrolysis reaction for antibiotic derivatives is composite reaction due to presence of more
than one type of functional groups(ester and amide) as well as the position of the same and
functional groups where differ (Bluesone& Yan,1995).There are three ways in which structure
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of the reacting ester can influence the rate of attack by hydroxide ions. These three ways relate
to:

Electrophilic character of carbonyl carbon atom. Steric hindranceand stabilization of
the carbonyl group by conjugation.The steric hindrance around the carbon site antibiotic
molecule make difference in the rate of the SN? reaction. The reaction of the antibiotic-
derivatives strongly depended on stability of the central carbon (electrophilic) and on
nucleophile reagent(Jack,1962), (Figures 15-A,B and C) show the relation between rate
constant,

logK and dissociation constant reagent pKgin (Figure 15-A) reagents for the
derivatization are constant while for antibiotic-derivatives are variant, the points are seen to
deviate markedly from any possible straight line.This give indication that the
antibiotic(Kanamycin,Gentamycin,Neomycin) are structural character control hydrolysis of
(Kan.-BZ.,Gen.-BZ. and Neo.-BZ.), while in (Figure 15-B and C) the predominant factor
control the hydrolysis(Gen.-BZ and Gen.-BZ.S.) also (Strept.-BZ.S)., (strept.-ph.A.) and
(strept. T.P.S.) are reagent character(Smith & March, 2001; Martin,2003).

CONCLUSIONS

The reactivity in the formation of products and hydrolysis of antibiotic-derivatives
esters and/ or amides.The central carbon atom in reactant and product is tetrahedral, whereas
carbon in the transition state is bonded to five atoms or groups, therefore, there will be
anincrease in crowding on going from starting substrate to the transition state.The more
crowded the transition state relative to substrate the higher its energy will be, and the slower it
will be formed.The rate of SN2 reaction is strongly dependent on the nature of nucleophilic
reagentused, it increases with nucleophilic strength of the incoming. The rate of reaction is
dependent on the nature of the solvent. The rate of reaction increases with increase solvent due
tostabilized transition state ofthe reaction.The crystal form for some of these antibiotic-
derivatives, does not melt directly to a liquid phase but firstpasses through an intermediate
stage (the Para-crystalline state) which only at higher temperature undergoes transition to the
liquid state. These intermediate states have been called liquid crystals, since they, display some
properties of both liquid and crystals. Liquid crystaltend to occur when molecules aremarkedly
unsymmetrical in shape. Also liquid crystal polymer dose not melt, it decomposed. The
chemical kinetics of antibiotic-derivatives hydrolysis follow parallels type of reaction (different
reactants amide and ester produce a common product).

Kl KZ

Our experimental result indicate this phenomena, the curvature of most curve of
antibiotic-derivatives during the initial part of the reaction and after a sufficient length of time
the curve becomes liner which means the reaction mechanisms are proceed through different
reaction order.
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