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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 Iraqi 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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 انخلاصح

ٔانرٕاتم نذػى انًُرداخ انغزائٛح انًخرهفح, تًا فٙ رنك يُرداخ الأنثاٌ تغثة  يُز فرشج غٕٚهح ذغرخذو الأػشاب

 انُكٓح ٔانزٔق ٔانًهًظ ٔانًظٓش انؼاو ٔكزنك انخصائص انؼلاخٛح يثم أَشطح يعاداخ الأكغذج, ٔالانرٓاتاخ,

ظافح يغرٕٚاخ يخرهفح ٔانًٛكشٔتاخ, ٔيشض انغكش٘ ٔاسذفاع ظغػ انذو. نزنك, ذى ذصًٛى ْزِ انذساعح لإظٓاس ذأثٛش إ

يٍ انضَدثٛم ٔانمشفح ٔانهٛكٕتٍٛ ٔصٚد انضٚرٌٕ إنٗ خثاسج حهٛة انثمش ػهٗ خٕدج اندثٍ انطش٘ الأتٛط نرحغٍٛ خٕدذّ 

ذى انحصٕل ػهٗ ػششج نرشاخ يٍ حهٛة انثمش يٍ انًضسػح انًحهٛح فٙ كهٛح انضساػح/ خايؼح , ٔلًٛرّ انغزائٛح ٔانصحٛح

ٍ غشٚك ذصفٛح انحهٛة انخاو أٔلاً, انرغخٍٛ, انرثشٚذ, إظافح انًُفحح, انحعٍ, طش٘ انمٛاعٙ ػاندثٍ انذى ذصُٛغ  تغذاد.

 يؼايلاخ خًغحتؼذ رنك, ذى إخشاء  يخرهفح. ٛغ, انؼصش نهرخهص يٍ يصم انهثٍ, إظافح انًهح, ٔانرذػٛى تئظافاخمطران

فٙ , يادج يعافحأ٘ ش انز٘ لا ٚحرٕ٘ ػهٗ خثٍ حهٛة انثم يؼايهح انغٛطشج ْٙ ٗالأٔن ًؼايهحػهٗ انُحٕ انرانٙ= ان

٪ يٍ انضَدثٛم ٔانمشفح ٔانهٛكٕتٍٛ ٔصٚد انضٚرٌٕ إنٗ 5.8انثاَٛح ٔانثانثح ٔانشاتؼح ٔانخايغح, ذًد إظافح  ًؼايلاخان

نٓا ًٕظح أشاسخ انُرائح إنٗ أٌ انذٌْٕ, ٔانًٕاد انصهثح انكهٛح, ٔيحرٕٚاخ انشياد ٔانح, انخثاسج تؼذ انرخثش, ػهٗ انرٕانٙ

جنهدثٍ انطش٘ ٚؤثش كثٛش ُغثحانرٕاتم ت ذذػٛىهٛم الإحصائٙ أٌ أظٓش انرح, فرشج انرخضٍٚ(P<0.05)يؼُٕ٘ ذأثٛش

ذاسعٍٛ يحرٕاِ ػانٙ تاندػى انطش٘ انز٘  ٔلذ ٔخذ أٌ اندثٍ, انكًٛٛائٙ نهدثٍ تانرشكٛة (P<0.05)يؼُٕٚا

انرٙ كاَد  غٛطشجخثٍ ان<انضَدثٛمانًذػى تدثٍ ان<ضٚد انضٚرٌٕثى اندثٍ انًذػى ت<انهٛكٕتٍٛانًذػى تاندثٍ <انفُٕٛلت

أػهٗ َشاغ فٙ ًٛرهك ُانلاٚكٕتٛانًذػى تأٌ اندثٍ إثثاذأٚعا, ذى , ػهٗ انرٕانٙ /كغىى يهغ516ٔ  757, :>7, 897, 976

انًذػى دثٍ ان ثىٌ انضٚرٕانًذػى تٍ ثدان, ٚهّٛ ٔاػهٗ ذثثٛػ نلاكغذج DPPH ندزٔس انحشج انًُردح يٍخهص يُاػًهٛح انر

ٔتانرانٙ, خهصد انذساعح إنٗ أًْٛح إَراج ْزِ , / يمىيهغ ;;1ٔ>, 7>, 9>ذاسعٍٛ إر كاَدانانًذػًث دثٍانانضَدثٛم ثى ت

انُثاذاخ ٔالأػشاب انطثٛح نهؼذٚذ يٍ انًغرٓهكٍٛ انزٍٚ ٚشغثٌٕ فٙ ذُأل ْزِ انًُرداخ انغزائٛح تًح انًُرداخ انًذػ  

 .نصحرٓىٔانًحغُح حٕٛٚح ان ٓاًح تًكَٕاذػ  ًذان
 .HPLC، تقنية الكيميائيو التركيب الفيزيائي، المكونات الحيوية انكهًاخ انًفراحٛح=

 

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 & El-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 Iraq, 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\ Iraq. 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 

oil(Cheese Olive oil= ChO) 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 1.5×10 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 µm 

membrane filter, then analyzed by using HPLC (Agilent Technologies 1200 series, USA) 

which is equipped with UV detector and C18 column (5 µm, 4.6 mm×250 mm) (Sunfire
TM

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 μg/mL (R
2
=0.9991) (Heyeonet al., 2017).   

 

 

https://scialert.net/fulltext/?doi=ijds.2012.43.50#10109_b
https://scialert.net/fulltext/?doi=ijds.2012.43.50#10109_b
https://scialert.net/fulltext/?doi=ijds.2012.43.50#7963_b
https://scialert.net/fulltext/?doi=ijds.2012.43.50#7963_b
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=chemical+analysis
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=chemical+analysis
https://scialert.net/fulltext/?doi=ijds.2012.43.50#88409_b
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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 μL of DPPH into methanol (126 μM) in 96 mL well micro plates, as well as 

direct addition of 100 μL of ethanol extract at five concentrations 0, 100, 200, 300 and 400 

µg/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: 

 

                         
                                      

                  
     

 

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 (EC50) 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 μg\ 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. 

LSD value Cheese Milk Chemical composition (%) 

2.95 12.50 3.20 Fat 

2.88 * 12.60 3.50 Protein 

0.31 * 2.82 2.30 Ash 

5.622 * 39.55 9.90 Total Solid 

0.044 NS 0.17 0.13 Acidity 

* (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. 

Chemical composition (%) Storage 

period(days) Acidity Protein Ash Total Solid Fat 

0.17 b 12.60 a 2.82 b 41.25 a 12.50 a 0 

0.20 b 12.58 a 2.86 b 40.15 ab 12.50 a 7 

0.26 ab 12.60 a 2.98 b 39.50 ab 12.25 ab 14 

0.34 a 13.05 a 3.62 a 38.55 b 11.30 b 21 

0.115 * 0.582 NS 0.633 * 2.138 * 1.073 * LSD value 

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 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=chemical+composition
https://scialert.net/fulltext/?doi=ijds.2012.43.50#t1
https://scialert.net/fulltext/?doi=ijds.2012.43.50#917426_ja
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=chemical+composition
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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.              

Chemical composition (%) 
Treatments 

Acidity Protein Ash Total Solid Fat 

0.17 ab 12.60 a 2.82 b 39.55 a 12.50 b Ch C 

0.09 b 12.88 a 3.22 a 40.50 a 12.8 b ChG 

0.15 ab 12.65 a 2.98 ab 41.15 a 12.55 b ChCi 

0.14 ab 13.05 a 2.65 b 41.35 a 13.30 ab ChL 

0.20 a 13.15 a 2.66 b 41.50 a 14. 65 a ChO 

0.089 * 0.822 NS 0.398 * 2.366 NS 1.769 * LSD value 

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. 

LSD value 
Storage periods (day) 

Treatment Parameters 
21 14 7 1 

2.18 * 7 9 9 10 ChC 

 

 

Color 

1.93 * 7 8 9 10 ChG 

1.75 * 8 9 9 10 ChCi 

1.06 NS 8 9 9 9 ChL 

0.50 NS 9 9 9 9 ChO 

2.18 * 7 8 9 10 ChC 

 

 

Taste 

1.79 * 7 7 9 9 ChG 

1.15 NS 8 8 9 9 ChCi 

1.08 NS 8 8 8 9 ChL 

1.15 NS 8 8 9 9 ChO 

2.37 * 6 7 8 9 ChC 

 

 

Texture 

1.74 * 7 8 8 9 ChG 

0.50 NS 9 9 9 9 ChCi 

1.15 NS 8 8 9 9 ChL 

0.50 NS 9 9 9 9 ChO 

2.04 * 6 8 9 9 ChC 

 

 

Flavor 

1.07 NS 8 9 9 9 ChG 

2.04* 6 8 9 9 ChCi 

1.15 NS 8 8 9 9 ChL 

1.06 NS 8 9 9 9 ChO 

1.69 * 7 7 8 9 ChC 

 

 

Odor 

1.75 * 7 8 8 9 ChG 

1.75 * 7 8 8 9 ChCi 

2.27 * 6 7 9 9 ChL 

1.15 NS 8 8 9 9 ChO 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): The diagnosis of Cinammic acid in soft cheese supported by cinnamon. 

 

 
 

 

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.  
Total phenols 

content in all 

treatments 

(mg\kg) 

Bioactive content 

in supplemented 

soft cheese 

(mg\kg) 

Bioactive content 

in plant extract 

(mg\kg) 

Bioactive content 

in plant 
Treatments 

213 d - - - Ch C 

424 c 97 a 250 b Gengerol ChG 

643 a 65 b 125 c Cinnamic acid ChCi 

564 b 

 

91 a 

 
368 a Lycopene ChL 

497 a 

 
80 a 182 c Olive oil ChO 

71.024 * 8.736 * 42.385 * -- LSD value 

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. 

Concentration inhibiting 50% 

(mg\mL) 

Dpph(%) needed to remove 

free radicals 
Treatments 

29 a 63 e Control cheese © 

22 bc 76 d Ginger extract 

15 de 91 ab Ginger cheese 

27 ab 69 dc Cinnamon extract 

11 e 88 bc Cinnamon cheese 

18 cd 82 cd Lycopene extract 

9.6 e 96 a Lycopene cheese 

22 bc 74 d Olive oil 

15 de 94 ab Olive oil cheese 

5.478 * 7.952 * LSD value 

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 (VIZ) 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 (1×10−1-5×10-4) 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 (7.5×10-5-1×10-4) 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 (VIZ) monomer. 
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 انزحضُر انكهروكًُُبئٍ نقطت ثىنًُر يطجىع جسَئُب نزقذَر الاضجرٍَ وثبضزخذاو وحذرٍُ وظُفُزٍُ يخزهفزٍُ
 
2َحًُ كًبل انجُبرٍ،1اضُم صلاح يُصىر 

 
 aseel_mansoor@ymail.com. قسى انصيدنت،كهيت انرشيد انجبيعت، انعراق ،يدرش يسبعد1
 yahyaalbayti@yahoo.com. قسى انكيًيبء، كهيت انعهىو، جبيعت بغداد، انعراقاستبذ دكتىر، 2

 

 

 

 
 

 انخلاصخ

-Electroعٍ طرَق  MIP-ASPنزقذَر الأضجرٍَ، رى إَشبء أقطبة ثىنًُرَخ يطجىعخ جسَئُب  

polymarization (  الأضجرٍَ( يع )انفُُُلأضُزبد( رى رحضُر الأقطبة انكهرثبئُخ عٍ طرَق انجًع ثٍُ انقبنت ،VA ،)

ثبضزخذاو و( كًىصلاد يزشبثكخ MBAAيُثُهٍُ ثُطبكرَلايُذ ) -Nو  N(( كًىَىيروظُفٍ و VIZفُُُم اًَُذزول )-1

ى رحهُم كفبءح الأقطبة انكهرثبئُخ انغشبئُخ ثىاضطخ قُبش انجهذ انزفبضهٍ ( كجبدئ، رBPOانجُسوَم ثُروكطبَذ )

(DPVٍرى رصُُع أرثعخ أقطبة كهرثبئُخ ثبضزخذاو يهذٍَُ يخزهفٍُ وهًب ثُبئ ،)- ( ثىرُهطُجُكُذDBS ٍوثُبئ ،)

نًزىنذ، ا MIP( نىصف SEMرى اضزخذاو انفحص انًجهرٌ الإنكزروٍَ )، وPVC( فٍ يصفىفخ DOPأوكزُهفثبنُذ )

ودراضخ خصبئص الأقطبة انكهرثبئُخ، وانًُم، وحذ انكشف، وعًر انقطت، وانًذي انخطٍ. رى فحص رأثُردرجخ 

. وقذ أظهرد انذراضخ أٌ الأقطبة انزٍ رى طجعهب جسَئُبً نهب حطبضُخ MIPانحًىضخ ورأثُر انزذاخلاد عهً كفبءح انقطت 

خطُخ اعزًبد عهً رركُس الأضجرٍَ ورى انحصىل عهً يُحًُ خطٍ  هٍ DPVنـ قُى اعبنُخ واضزجبثخ نلأضجرٍَ. وكبَذ 

10×1)ضًٍ حذود 
−1

-5×10
-4

) M( ٍ4.99.0،  4.9900،  4.99.0يىلارٌ يٍ الأضجرٍَ يع يعبيلاد الاررجبط حىان 

( وحذ انكشف نجًُع الأقطبة انكهرثبئُخ َزراوح .10.0-و  .0..1-،  .0..1-،  11.01-( ثقًُخ اَحذار رجهغ )4.9901و 

10×7.5)يٍ 
-5

-1×10
-4

ًُب اضزجبثخ جُذح يع ( قبثهُخ عبنُخ نهزكرار ونُص  يىلارٌ. وقذ أظهرد الاقطبة انًطجىعخ جسَئ

هُبك رأثُرنهزذاخلاد انًزىفرح ثشكم يزكرر فٍ انًطزحضراد انصُذلاَُخ. اٌ انُهج انًطزخذو ضهم وضرَع. كًب حصهذ 

 عهً وقذ اضزجبثخ يحذود، واضزقرار يُكبَُكٍ يًزبز، وقبثهخ نلإزانخ وضههخ انزركُت. ASPأغشُخ 
-1(، يىنىير VA(، طريقت قيبش انجهد، يىنىيرأسيتبتبنفينيم )ASP(، الأسبرين )MIECSكهروكيًيبئيت انًطبىعت جسيئيبً )أجهسة الاستشعبر ان انكهًبد انًفزبحُخ:

 .VIZ))فينيم ايًيدزول

 

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 (El 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; Marć et al., 2018).  

 As in present study, four of the MIPs have been manufactured as recognizing materials 

using [Vinylacetate (VA), 1-Vinylimidizol (VIZ)] 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

O CH3

O CH3

 

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 
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ranging from 5×10
-5

 to 1×10
-1

 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 (1×10
-5

-1×10
-1

) M in 100 mL, also the 

interferences ion (K
+
, Ca

+2
, Al

+3
) was prepared ranging from (1×10

-5
-1×10

-1
) M in 100 mL 

volumetric flask and 100 mL of each (methyl paraben, propyl paraben, tri sodium citrate) 

interferences solution was prepared from (1×10
-5

-1×10
-1

) M of a stock solution of 0.1 M 

interference. 

Molecular imprinting polymer synthesis 

The first aspirin molecularly imprinted polymer (ASP-MIP1) 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 (CH3OH) except the initiator have dissolved 

in 3 Ml chloroform. While the second aspirin molecularly imprinted polymer (ASP-MIP2) were 

achieved by mixed 0.4 mmol (0.0721 g) from aspirin as the template, 2.4 mmol (0.226 g) 1-

vinylimidizol (VIZ) 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. N2     e  f   3   i   e      he  i    e     e   e   ge f     he      i     f e  

 h     he      i                     i       e     h   he   he 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 

ge  125 μ      ic e  ize (  i g 125µ   e h  ie e);  f e  d ied c    e e            e     h   

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 (1×10
-3

 and 1×10
-4

) 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 (VIZ) polymer. 
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                                             a                                                                   b 
Figure 2:. a. SEM of [ASP-MIP(VA)],                                 b. [ASP-MIP(VIZ)]  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 

 

 

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 MIP1& MIP2 respectively. 

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

 
 

From this table can be seen (before ASP removal ) that the characteristically peak at 

~1733 cm
-1

 is attributable to vibrational mode of -COOR and the vibration version of amide N-

C=O is allocated at ~1654 cm
-1

 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
-1

, carbonyl group at ~1720 

cm
-1

 and also missing the absorption band of C=C at ~1521 cm
-1

. 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 MIP1 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 

 
The results indicate that the strongest two peaks are missing at ~1691 cm

-1
 and ~1755 

cm
-1

 for carbonyl group stretching C=O and C=C aromatic stretching respectively, while the 

characteristically peak appears at ~1627 cm
-1

 due to interaction between the ASP-template and 

the VIZ-monomer, However when the ASP-template removed after washing noticed that the 

carbonyl group at ~1658 cm
-1

 and the hydroxyl group at ~3300 cm
-1

 are missing, that also 

indicated the template are completely extracted in the soxhlet extraction stage from MIP2. 

 

Effect of pH on ASP-electrodes 

The pH dependency of the electrode sensor membrane was measured at a pH range of 

1× (10
-4

, 10
-3

 and 10
-2

) M aspirin concentrations (Figure 3). PH modifications were made with 

(HCl 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. 

 
 

Selectivity of ASP-electrodes potentiometric 

         The influence of interferences on the electrods-response behavior is usually described as 

the selectivity coefficients. So the Kpot selectivity coefficient of MIP- e    ’           zed 

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 MIP1 

with different plasterer. 

 
 

Table (6). Result of selectivity coefficients for some interfering species using SSM for MIP2 

with different plasterer. 

 
 

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). 

 
 

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

(MIP2+DBS). 
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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 –MIP1] particles based on (VA). 

 

 
Figure (3): Binding isotherm of (ASP –MIP1) 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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 انخلاصت

 

الإدارةانتى)أصبحتىظيفتالامتثالانمصزفيىاحذةمىأهمانىظائففيانقطاعانمصزفيىفقًانخصائصهاانتيتعتبزأدواتزقابتداخهيتنهزقابت 

، فضلا عه فيأيمصزف،وانتزامهمبتطبيقانقىاعذوانتىصياتىانتشزيعاث(إنخ...فيذيت،الإداراث،انشزكاتانتابعت

 الامتثال)وبانتانيفإوهذهانىظائفانتيغطتانمفهىمانزئيسي، تقذيزانمخاطزوانحذمىها،ومكافحتغسيلالأمىال

 .مىشأوهاأوتجىبانبىكأويكىوتحتسيطزةأيعقىباث(نمصزفيا
 .،أدواتالرقابةالداخلية،مكافحةغسلالأمىال،العقىباتالمصرفي الامتثالانكهماث انمفتاحيت: 

 

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 Iraq 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 Iraqi 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 Iraq 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 
Iraqi 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, 



29 

 
 

 

Neama & Gatan 

(2021) 13(1): 26-31 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
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
th

 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 Iraqi 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 

193596ID) 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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 خلاصخاى

اىجحش ٍِ رْبوىه اشنبىُخ غُبة اىىعٍ اىَزورٌ الاٍز اىذٌ َزسجت فٍ وقىع اىحىادس وحذوس  رأرُأهَُخ

اىخسبئز اىجشزَخ واىَبدَخ، وَهذف اىجحش ىذراسخ دور اىفضبئُبد فٍ رشنُو اىىعٍ اىَزورٌ ىذي اىجَهىر، ورٌ اخزُبر 

ّبس واسزخذٍذ اداح الاسزجبّخ ىيحصىه عيً اىجُبّبد واىزٍ فزدا ٍِ اىذمىر والا 082عُْخ ٍِ ٍذَْخ ثغذاد ٍنىّخ ٍِ 

رضَْذ اسئيخ عذح رٌ رحيُو اىْزبئج احصبئُب ورٌ اىزىصو اىً ّزبئج عذح اهَهب اُ هْبك اهزَبً ىذي اىجَهىر فٍ ٍزبثعخ 

عذ اىعبٍخ اىجزاٍج اىَزورَخ ثَعذه سبعخ اىً سبعزُِ ىزيقٍ اىَعيىٍبد عجز اىجزاٍج اىَزورَخ واىزعزف عيً اىقىا

ورطجُقهب، ورجُِ وجىد علاقخ اررجبط داىخ احصبئُب ثُِ ٍذي ٍزبثعخ اىعُْخ ىجزاٍج اىَزور وٍذي قُبً اىفضبئُبد فٍ ّشز 

اىىعٍ اىَزورٌ ىذي الافزاد، مَب اُ هْبىل علاقخ اررجبط داىخ ثُِ مثبفخ ٍشبهذح اىعُْخ ىجزاٍج اىَزور وٍسزىي اىحصىه 

زورٌ ٍِ اىزيفزَىُ، وثىجذ فزوق ثُِ ٍزىسطبد اىعُْخ ّحى دور اىقْىاد اىفضبئُخ فٍ عيً اىَعيىٍبد عِ اىىعٍ اىَ

 ّشز اىىعٍ اىَزورٌ.
 التلفزيىن، الجمهىر، المرور، التىعية، ميدانية. َفزبحُخ:اىنيَبد اى

 

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. 
Percentage (%) Number Categories Details 

65.4 183 Males ype 

 34.6 97 Female 

29.6 83 20-30 

age categories 

 

31.8 89 31-40 

18.6 52 41-50 

20 56 51 or more 

1.8 5 primary 

Educational level 

 

6.8 19 Medium 

28.6 80 Junior high 

5.4 15 diploma 

46.7 131 BA 
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10.7 30 Postgraduate 

28.6 80 Unmarried 

Social status 
53.6 150 Married 

16.4 46 absolute 

1.4 4 Widower 

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 45.4 

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 programs provide what meets the 

needs of the public 
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 information on traffic 

awareness from television 
duplicates Percentage (%) 

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 of traffic laws and 

regulations 
97 34.6 

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 

vehicle 
21 7.5 

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 I 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 spreading awareness and traffic 

culture 
duplicates Percentage (%) 

Follow TV programs related to traffic 35 12.5 

Developing a sense of social responsibility 

among community members 
35 12.5 
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Adhere to traffic rules and regulations 71 25.4 

Increase traffic awareness among the public 

through posters and pictures 
48 17.1 

Familiarity with traffic lights on the roads 54 19.3 

Practicing road ethics and manners and 

driving vehicles 
37 13.2 

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 

spreading traffic awareness 
mean standard deviation 

Satellite channels contribute to 

spreading traffic awareness 
2.892 0.309 

Satellite TV provides the largest 

amount of traffic knowledge 
2.778 0.494 

Poor traffic programs are the 

reason for the lack of traffic 

awareness 

2.807 0.395 

Most of the information I knew 

about traffic laws was from 

traffic programs 

2.782 0.413 

Taking the advice provided by 

traffic programs and civilized 

awareness 

2.796 0.429 

Adherence to traffic instructions 

reduces accidents 
2.839 0.367 

Traffic accidents cause social 

and material losses to people 

and society 

2.871 0.335 

Provide strict security measures 

that regulate traffic issues 
2.650 0.477 

TV programs reduce traffic 

accidents 
2.635 0.768 

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 

chi 

Significance level 

p-value 

Level of morale Degree of 

freedom 

Relationship type 

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 

p-value 
Level of morale 

Degree of 

freedom 
Relationship type 

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,
1
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 .  

  

This work is licensed under a CCBY 4.0 https://creativecommons.org/licenses/by/4.0 
 

Received 13/ 12/ 2020, Accepted 24/ 5/ 2021, Published 30/ 6/ 2021 
 

http://dx.doi.org/10.28936/jmracpc13.1.2021.(5)
mailto:enaam.f@csw.uobaghdad.edu.iq
mailto:sm_so@rocketmail.com
https://creativecommons.org/licenses/by/4.0


44 

 
 

Mousa & Jassim 

(2021) 13(1): 43-54 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
أكساصبٍٍ انًشخقت يٍ دٔاء  -1,3انبإٌنٕجٍت نبعض يشكباث قٕاعذ شف ٔانفعانٍت  حشخٍض ٔدساست ححضٍش

 انسهفايٍزاكساصٔل

 2, ابخساو خهٍفت جاسى 1اَعاو فاضم يٕسى

  csw.uobaghdad.edu.iqenaam.f@العراق. , بغداد,جاهعت بغداد ,كليت العلىم للبناث, سن الكيوياءق هدرس,1
  sm_so@rocketmail.com.العراق , بغداد,جاهعت بغداد ,ابن الهيثن-كليت التربيت للعلىم الصرفت, قسن الكيوياء,هاستاذ دكتىر2

 لألنهباحذ اأطشٔحت دكخٕساِ انبحذ يسخم يٍ 

 

 

 

 
 

 خلاطتان

( يٍ حفاعم دٔاء انسهفايٍزاكساصٔل يع 6-3انًشكباث انجذٌذة نقٕاعذ شف )حضًُج انذساست ححضٍش بعض  

يع  قٕاعذ شف انًحضشة تبعض الانذٌٓاٌذاحالاسٔياحٍت بانطشٌقت انخقهٍذٌت نقٕاعذ شف, ٔبعذ رنك حى يفاعه

طٍاف شخظج ْزِ انًشكباث بقٍاس دسجاث الاَظٓاس ٔا, ٔ(33-7أكساصبٍٍ )-1,3نخعطً يشكباث  انسكسٍُكآٍَذسٌذ

حى حقذٌش انفعانٍت انحٌٍٕت انًضادة نهبكخشٌا نبعض , ٔانكخهتٔالاشعت ححج انحًشاء ٔانشٍٍَ انُٕٔي انًغُاطٍسً نهبشٔحٌٕ 

 Staphylococcus aureus  ٔEscherichia coliبكخشٌانضذ رلاد إَٔاع سلالاث يشضٍت  انًشكباث انًحضشة

ٔPseudomonas aeruginosa( ٔضذ َٕع يٍ انفطشٌاثCandida )الاكاسفً قشص انأَخشاس  بأسخخذاو طشٌقت ,

 يقاسَت بانذٔاء انًشخقت يُّ. ْزِ انبكخشٌا ٔنهفطشٌاثٔكشفج انُخائج بعض ْزِ انًشكباث أظٓشث فعانٍت جٍذة ضذ 
 .أوكسازبين,الفعاليت الحيىيت الوضادة للبكتريا-1,3السلفاهيثاكسازول, قىاعد شف,  ًفخاحٍت:انكهًاث ان

 

INTRODUCTION  
4-Amino-N-5-methyl-3-isoxazolylbenzenesulfonamide is the common name of 

Sulfamethoxazole, but N1-5-Methyl-3-isoxazolyl sulfanilamide, is the IUPAC 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). 

 

 

 

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, Iraq.  

 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 . 
1
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) (0.0005 mol) 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 (Tawfiqet al.,2012;Muhsenet 

al., 2017; Sallal&Ghanem, 2018). 

N

O

H3C H
N S

O

O

NH2

N

O

H3C
H
N S

O

O

N CH

X

CHO

X

Y

Y

Ethanole absolute

Ref lux 6-8 hs.

X = OH , Y= OCH3, Comp.1

X = OH , Y = H , Comp.2
X = Br, Y=H, Comp.3

X = NO2, Y=H, Comp.4

X =Cl, Y=H, Comp.5

X=CHO, Y=H,Comp.6  

Scheme (1): The synthesis of Schiff
'
s bases compounds from Sulfamethoxazole drug. 

X = (4-OH,3-OCH3) , -OH , -Br , -Cl
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Scheme (2): The synthesis of 1,3-oxazepin-4,7-dione derivatives (7-11) by reaction Schiff
,
s 

bases compounds with succinic anhydride 
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Table (1): Physical properties of compounds of the Schiff base(1-6). 

 

 

 

 

 

 

 

 

 

 

Comp. 

No. 

 

Structure of  Compounds 

 

 

Molecular 

Formula 

Molecular 

Weight 

(g/mole) 

Yield 

(%) 

M.P. 

(
o
C) 

Colour Rf 

1 

N

O

H3C
H
N S

O

O

N CH

OH

OCH3

 

C18H17N3O5S 387.40 76 172-174 
Dark 

yellow 
0.74 

2 

N

O

H3C
H
N S

O

O

N CH

OH  

C17H15 N3O4S 420.28 81 192-194 
Pale 

yellow 
0.76 

3 

N

O

H3C
H
N S

O

O

N CH

Br  

C17H14N3O3SBr 420.28 81 196-198 
Pale 

yellow 
0.76 

4 

N

O

H3C
H
N S

O

O

N CH

NO2  

C18H14N4O5S 386.28 83 88-90 Yellow 0.77 

5 

N

O

H3C
H
N S

O

O

N CH

Cl  

C17H14N3O3SCl 375.78 86 137-139 
Pale 

Yellow 
0.81 

6 

N
O

H3C H
N S

O

O

N C
H

H
C N S

O

O

H
N

N
O

CH3

 

C28H24N6O6S2 604.56 85 
<

250(dec) 
Orange 0.58 
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Table(2): The physical properties of 1,3-oxazepin derivatives (7-11). 

 

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 (Table1)and spectral methods, such as FT-

IRandsome of them by 
1
H- NMR, verified the structures of (1-6) compounds,spectra of 

compounds (1-6) displayed, characteristic absorption bands at 1614-1627cm
-1

, 2976-2993cm
-

1
, 2839-2891cm

-1
, 3066-3086cm

-1
 and1465-1593cm

-1
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
-1

, 2854-2997cm
-1

 and 1265-1267cm
-1

, 1693-1706cm
-1

and 1157-

1161cm
-1

 to stretch vibrations (C = O)lactone (C=O), 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). 

comp. 

no. 

Structure of  Compounds 

 

Molecular 

Formula 

Molecular 

Weight 

(g/mole) 

Yield 

(%) 

M.P. 

(
o
C) 

Colour 
Rf 

 

7 

N

O

H3C
H
N S

O

O

N HC

OH

O

O

O

H3CO

 

C22H21N3O8S 487.98 74 
165-

167 
yellow 0.76 

8 
N

O

H3C
H
N S

O

O

N HC

OH

O

O

O

 

C21H19 N3O7S 457.40 75 
135-

137 

Dark  

yellow 
0.90 

9 

N

O

H3C
H
N S

O

O

N HC

Br

O

O

O

 

C21H18N3O6SBr 520.28 73 
154 -

156 
Orange 

 

0.82 

10 

N

O

H3C
H
N S

O

O

N HC

Cl

O

O

O

 

C21H18N3O6SCl 475.78 74 
140-

142 
Yellow 

 

0.94 

11 

N
O

H3C
H
N S

O

O

N
H
C

O

O
O

H
C N

O

O

O

S

O

O

H
N

N
O

CH3

 

C36H32N6O12S2 704.56 73 
210-

212 
Orange 

 

0.77 
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The 

1
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 δ[(7.30-7.83) ,(7.33-7.85),(7.44-7.47)]ppm, the 

singlet signal appeared at δ (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 
1
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 

(CH2), 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. 

No. 
Molecular 

Formula 
ν (C-H) 

Ar. 
ν (C-H) 

Aliph. 
ν (C=N) 

ν (C=C) 

Ar. 
another bands 

1 C18H17N3O5S 3084 2993,2891 1618 1467-1593 
ν (C-O-C) 

(1265,1029) P-

OH(3588) 
2 C17H15 N3O4S 3066 2981,2854 1618 1465-1593 P-OH(3589) 
3 C17H14N3O3SBr 3086 2987,2848 1627 1473-1579 P-Br  684 

4 C18H14N4O5S 3086 2976,2875 1616 1465-1593 
P-NO2(1533 , 

1342) 
5 C17H14N3O3SCl 3088 2991,2839 1616 1467-1593 P-Cl 786 
6 C28H24N6O6S2 3086 2991,2879 1614 1469-1581  

 

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

Comp.No. Molecular 

Formula 
ν (C-H)   

aromatic 
ν (C-H) 

aliphatic 
ν (C=O) 

lactone 
ν (C=O) 

lactame ν (C-N) ν (C-O-C) Other Bands 

7 C22H21N3O8S 3078 2987,2893 1745 1701 1161 1267 p-OH3550 

8 C21H19 N3O7S 3092 2931,2854 
Overlap with 

C=O lactame 
1705 1157 1265 p-OH3464 

9 C21H18N3O6SBr 3093 2997,2897 
Overlap with 

C=O lactame 
1705 1161 1265 p-Br686 

10 C21H18N3O6SCl 3093 2926,2854 1735 1693 1157 1265 p-Cl792 

11 C36H32N6O12S2 3095 2922 1774 1706 1161 1265 ------ 

 

Table 5  :
 1

H-NMR Spectral information for selected derivatives. 
Deriv.No. Derivative Structure 

1
H-NMR parameters (ppm) δ-H 

7 
N

O

H3C
H
N S

O

O

N HC

OH

O

O

O

H3CO

a

b

cc

d

f

 

a(2.26)(s,3H,CH3);b(3.81)(s,3H,CH3);c(2.06 – 

2.39)(t,4H,2CH2);d(6.07)(s,1H,isoxazol  ring);  (6.54 - 8.58)(m,8H,for both 

two benzene ring);f(11.32)(s,1H,NH) 

10 
N

O

H3C
H
N S

O

O

N HC

Cl

O

O

O

a

bb

c

 

a(2.29)(s,3H,CH3);b(2.54-2.79)(t,4H,2CH2);c(6.08)(s,1H,isoxazol  

ring);7.40(s,1H,CH of oxazepin ring);7.44-7.96(m,8H,for both two benzene 

ring);10.95(s,1H,NH) 
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Figure (2):FT-IR Spectrum of compound  1 . 

 

 

 

 

 

 

 

 

Figure (3): FT-IR Spectrum of derivative  3 . 

 

 

 

 

 

 

 

 

Figure (4): FT-IR Spectrum of derivative  6 . 
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Figure (5):FT-IR Spectrum of derivative 11. 

  

 

 

 

 

  

 

 

 

 

 

 

 

Figure (6): 
1
H-NMR chart for derivative 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (7): 
1
H-NMR chart for derivative 3 
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Figure (8):
1
H-NMR chart for derivative  6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (9): 
1
H-NMR chart of derivative 7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (10):
1
H-NMR  chart of derivative 10. 
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Figure (11): mass chart of derivative 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

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
o
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. 

Deriv. 

No. 

Sample No. 

(In image) 
Staphylococcus aureus Escherichia coli Pseudomonas aeruginosa 

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 S 

7 R 

8 S 

Nystatine S 

S: Sensitive,R: Resistance. 
 

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,FTlR.,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=O 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. 
  

This work is licensed under a CCBY 4.0 https://creativecommons.org/licenses/by/4.0 
 

Received 9/ 11/ 2020, Accepted 20/ 4/ 2021, Published 30/ 6/ 2021 
 

http://dx.doi.org/10.28936/jmracpc13.1.2021.(6)
mailto:bashra_bader@yahoo.com
mailto:rawdahmalali@gmail.com
https://creativecommons.org/licenses/by/4.0


56 

 
 

Bader et al. 

(2021) 13(1): 55-64 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
 اسخخلاص ٔحشخٛض انٓلاو انًسخخهض يٍ بذٔر انخزدل

 
 3عهٙ احًذ ساْٙ ،2رٔضت يحًٕد عهٙ  ،1بشزٖ بذر جزاد

 bashra_bader@yahoo.com .قسن علوم الأغذيت، كليت الزراعت، جاهعت البصزة، البصزة، العزاق1
 rawdahmalali@gmail.com .العزاقالبصزة،  قسن علوم الأغذيت، كليت الزراعت، جاهعت البصزة،2
 lisahi416@gmail.coma .العزاقالبصزة،  قسن علوم الأغذيت، كليت الزراعت، جاهعت البصزة،3

 انبحث يسخم يٍ أطزٔحت دكخٕراِ نهباحث الأل

 

 

 

 
 

 انخلاطت

انًسعز٘ ٔانخحهٛم  ر٘افظم انٓلاو يٍ انخزدل ٔحى حشخٛظّ باسخعًال بضعت حقُٛاث يخخهفت يثم انخحهٛم انحز

انحًزاء ٔحٕٛد الاشعت انسُٛٛت ٔانزٍَٛ انُٕٔ٘ انًؽُاطٛسٙ، طٛف الاشعت ححج انحًزاء انحزار٘ انكخهٙ، الاشعت ححج 

نهظًٕغ انثلاثت ٚخضًٍ يجايٛع ٔظٛفٛت  يخخهفت فٙ ْذِ انظًٕغ، انحشو انزئٛسٛت حشٛز انٗ يجًٕعت انٓٛذرٔكسٛم 

(  1072142-1060185) ( ٔيجًٕعت انكاربَٕٛم2925-2343151(، انًجًٕعت الانٛفاحٛت )3010188-3410115)

، قذرث انخظائض انحزارٚت نهٓلاو ٔقٕرَج يع انظًٕغ انقٛاسٛت، اشارث انُخائج اٌ 1743165ٔيجًٕعت انكاربٕكسٛم 

%، بُٛج َخائج حٕٛد الاشعت انسُٛٛت اٌ ْلاو انخزدل 55و يع فقذاٌ بانٕسٌ يقذارِ 392انٓلاو ٚخفكك عُذ درجت حزارة 

خٍٛ فًخهك انظًٕغ انقٛاسٛت قًخٍٛ ضعٛحبًُٛا ، درجت/ثاَٛت 53135ارحفاعٓا  1919265ًٚخهك قًت ضعٛفت عُذ انشٔاٚت 

درجت/ثاَٛت عهٗ انخٕانٙ، اظٓز ححهٛم انزٍَٛ انُٕٔ٘ انًؽُاطٛسٙ  52184ٔ 47178ارحفاعٓا  20194ٔ 19104عُذ انشٔاٚا

ٙ ٔالاكاسٛا عهٗ َفس اٌ انٓلاو ٚحخٕ٘ عهٗ كهٕكهٕس، ارايُٕٛس ٔحايض كالاكخٕرَٔك بًُٛا ٚحخٕ٘ انظًػ انعزب

 1انسكزٚاث، بُٛج انُخائج اٌ انٓلاو  ًٚخهك يًٛشاث حجعهّ يفٛذ فٙ طُاعت الاؼذٚت
 .صوغ بذور الخزدل،  تشخيص، تحاليل حزاريت،  حيود الاشعت السينيت، الزنين النووي الوغتاطيسي انكهًاث انًفخاحٛت:

 

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 β, 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 (Izydorczyket 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 

FTlR  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
-1

reffered to the OH bending of water, The 

boardpeak round 2343.51 and 2925 cm
-1

 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
-1

 belong to C=O in the 

FTIR spectra of mustard mucilage, Arabic gum and acacia. 

 

Table (1):FTlR characteristics of three gums. 
Wave number cm

-1
 

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-O 

1743.65 1735.93– 1616.35 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
-1 

attributed  to the carbonyl, the finger 

print region of mustard spectra contain of many board bands in the region 677.01-493.27cm
-1 

which the finger print region of standard gums spectra consist of 2-5 peaks at range 970.19-

493.27cm
-1

for Arabic gum, 808.17-709.80cm
-1 

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
-1  

was assigned to the OH while the peaks at 

2851.35,2914.16 and 2671.98cm
-1 

attributed to the alkane CH group, the band in 1663.66cm
-1   

was belong to C=O indicated to glucuronic acid. 

 
Figure (1):FTlR spectra of mustard seed gum. 

 
Figure (2): FTlR spectra of Arabic gum. 

 
Figure (3):FTlR 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. 

 
Figure (5):X-ray  of Arabic gum. 

 
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 Nqwulukaet 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%. 

 

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 

Figure10), the major indicators at chemical shift between 1.971-1.76 ppm assigned to CH3 of 

rhamnose, indicatorsaround at 3.98-3.087ppm in mustard mucilage assigned to CH2 of 

galactose, The indicators arise at 4.187 ppm that refers to COO group. 

 

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

Functional group 
Chemical shift( ppm) 

Acacia gum Arabic gum Mustard gum 

OH 5.4 5.4 5.309 – 5.10 

CH3 1.19 1..084-1.07.6 1.971 - 1.76 

CH2O   2.761- 2.493 

C=O  4.03 4.187 

CH2   3.98 – 3.087 

CH    

 

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

of acacia gum contain CH3of rhamnose and C=O group of galactronic acid. 
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Figure (10): Nuclear magnetic resonance of mustard mucilage. 

 
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 CH2OH of galactose. 

 

 
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 CH3ofrhamnose and C=O group. 

 

CONCLUSION 

FTIR analysis has been used for the characterization of gums contain different group 

such O-H, C-H, C=O, 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 2–32μg 

mL
-1

. The values of molarabsorption coefficient (ε) and correlation coefficient were found 

to be 9.118 × 10
3
 and0.9999 respectively whereas the Sandels index was 0. 02778 µg.cm

-2
.  

Keywords: Spectrophotometric,  pharmaceutical, sulfamethoxazole, oxidative coupling. 
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انًسححضشات انصٍذلاٍَة عٍ طشٌق جفبعم الاقحشاٌ انحأكسذيجقذٌش انطٍفً نهسهفبيٍثوكسبصول انُقً فً   

 
 3َشواٌ عًش سشٍذ جبّ ببشً، 2عبذانًجٍذ خوسشٍذ احًذ ،1َوس يُصوس غٍب الله

  noormansoor40@gmail.comباحثة 1
 dr.majeed960@uokirkuk.edu.iqق. قسن الكيوياء، كلية التربية للعلوم الصرفة، جاهعة كركوك، كركوك، العرا2
 dr.nashwanomar@gmail.com.كلية الصيدلة، جاهعة كركوك، كركوك، العراق3

 

 

 

 
 

 انخلاصة

( SMZٌحضًٍ ْزا انجضء جطوٌش طشٌقة  طٍفٍة سشٌعة وحسبسة نحقذٌش كًٍبت ضئٍهة يٍ انسهفبيٍثوكسبصول ) 

ايٍُو بُضٌٍ حبيض -4يع انكبشف   SMZفً يحهول يبئً قبعذي، جعحًذ ْزِ انطشٌقة عهى الاقحشاٌ انحأكسذي نم

سهفوٍَك  بوجود انعبيم انًؤكسذ ٌودات انبوجبسٍوو نحكوٌٍ َبجج بشجقبنً انهوٌ رائب ببنًبء يسحقش، ٌعطً اعهى ايحصبص 

( يبٌكشوغشاو/ يم، وبهغث الايحصبصٍة انًولاسٌة  22-2َبَويحش وٌخضع نقبَوٌ بٍش بحذود ) 494عُذ انطول انًوجً 

04
2

يبٌكشوغشاو/  سى 9..4142/ يول 1 سى ، ودلانة سبَذل نحش 91009× 
2 

، وانحذ يبٌكشوغشاو/ يم 414.2وحذ انكشف   

(% ويعذل الاسحشجبعٍة  2..014-419922/ يم، الاَحشاف انقٍبسً انُسبً بٍٍ )يبٌكشوغشاو 4120.2انكًً 

 ( فً يسححضشاجّ انذوائٍةSMZ 1)وطبقث  ْزِ انطشٌقة انًقحشحة  بُجبح نحقذٌش  419999%، يعبيم انحقذٌش 044124
 .الوطيافية، الأدوية، السلفاهيثوكسازول، اقتراى التأكسديانكهًبت انًفحبحٍة: 

 

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 
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(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. 
Assay (%) Chemical Formula M.wt (g/mol) Chemicals 

99 C10H11N3O3S 52..52 Sulfamethoxazole  (SMZ) 

99 KIO3 512 Iodate  Potassium 

98  C6H7NO3S 17. 4-aminobenzensulfonic acid 

92 NaOH 24 Soduim Hydroxide 

Reagents 

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

2. The stock solution for sulfamethazole (100µg/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 (2×10
-2 

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) (2×10
-2

 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 µg / 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, 2×10
-2

 M) of reagent 4-aminobenzensulfonic acid and add an oxidizing 

agent potassium iodate(1 mL, 2×10
-2

 M) to 2 mL Sulfamethoxazole (100µg/ 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 µg/ 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 × 10
-2

M) of potassium iodate as oxidizing 

agent solution with2 mL of (100µg/ 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. 
Absorbance Variable Reagent 2×10

-2 
M 

0.15 SB 
P-nitro aniline 

4.47 BW 

4.17 SB 
O-aminophenol 

4.42 BW 

4.12 SB 
P-aminophenol 

4.497 BW 

4.1.. SB 
Resorcinol 

4.49 BW 

4.254 SB 
4-aminobenzen sulfonic acid 

4.491 BW 

S= Sample , B= Blank , W= Water 

Oxidizing agent optimization: 

1 mL, 2×10
-2

 M of series of oxidizing agents were added to 1 mL, 4-amino benzene 

sulfonic reagent solution,2 mL of (100µg/ 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 KIO3 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. 

ƛ max(nm) 
Absorbance 

Oxidizing agent2×10
-2

 M 
Sample Blank 

294 4.252 4.491 Potassium Iodate 

257 4.594 4.424 Potassium per Sulphate 

2.. 4.195 4.425 Ammonium per Sulphate 

212 4.412 4.4.9 Ammonium ferric Sulphate 

 

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 (2×10
-2

 M) were mixed with (1 mL, 2×10
-2

M) KIO3, 

(1mL, 100µ 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. 

Absorbance 
mL of Reagent2×10

-2 
M 

SB BW 

4..25 4.472 4.. 

4.227 4.424 4.. 

4.212 4.495 4.2 

4.255 4.422 1.4 

4.214 4.142 1.. 

4.22. 4.11. 1.2 

4.252 4.421 1.2 

4..12 4.497 5.1 

 

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. 

NH4OH Ca(OH) KOH NaOH Base Solution  Used 0.2 M 

4.129 4..7. 4.2.7 0.519 Absorbance 

 

Effect of the amount of base used 

Various quantities 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. 

pH 
Absorbance 

mLof NaOH0.2  M 
SB BW 

11.75 4..21 4.142 4.5 

11.77 4.242 4.149 4.2 

11.2. 4.271 4.492 4.. 

11.22 4.21. 4.14. 4.2 

11.2. 4.252 4.142 1 

11.27 4.245 4.145 1.5 

11.29 4.222 4.492 1.2 

11.91 4.252 4.425 1.. 

11.9. 4...2 4.471 1.2 

11.92 4.51. 4.14. 5 

 

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 of addition Order Number 

SB BW 

4.2.2 4.421 D+O+B+R I 

4.557 4.454 B+D+R+O II 

4..22 4.425 O+R+B+D III 

4.25. 4.497 R+O+D+B IV 

 
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. 

74 .4 24 24 .2 .4 52 54 12 Temperature (°C ) 

4.42 4.12 4.52 4..2 4.22 4.21 4.25. 4.29 4.25 Absorbance 

 

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, 100µg/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 

µg /mL of SMZ 
72 .4 22 .4 52 54 12 14 2 

4..54 4.219 4.255 4.251 4.251 4.255 4.251 4.251 4.254 5 

 
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 (1mL, 2×10
-2

 M) 4-amino 

benzesulfonic acid, (2mL, 100 µg/ mL) sulfamethoxazole, (1mL, 2×10
-3

M) KIO3, (1mL, 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     ,      

 
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 μg/mL Sulfamethoxazole were added to a number of 

25 mL volumetric bottles each containing (1 mL, 2× 10
-2

 M) 4-aminobenzenesulfonic  reagent, 

(1 mL, 2× 10
-2

 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.  
 

 
Figure (3): Calibration curve. 

The standard curve obtained which follows Lambert-Beer's law in the limits of 

concentrations (2-32)µg /mL.  The linear regression was utilized to calculate the equation 

constants that are: Molar absorption coefficient  ε, 9.118 × 10
3

,correlation coefficient 0.9999, 

The Sandelis0. 02778  µg.cm
-2 

 
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 μg/ mL, as it appears from the results obtained. (Table10) it 

demonstrates that the technique has good accuracy andprecision. 

Table (10): The accuracy and precision of the method * 

RSD(%) 
Average of 

Recovery (%) 
Recovery(%) RE (%) 

Conc. of SMZ 

Measured(µg/mL) 

Conc. Of SMZ 

Present (µg/mL) 

4.295. 

144.52 

99.12 1...-  2.22 9 

4...12 144.2 4.127-  12.97 1. 

1.2..5 141.45 1..27 .5.22 .5 

*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 μg/ mL) taken from the calibration curve depicted 

from (for) seven readings under the same conditions. Results exhibited in (Table 11). 

 
D. L = 3 × S × Conc. / ¯x 

 

Q. L = 10 × S × Conc. / ¯x 
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Table (11): Detection Limit 

Q.L.(µg/mL)  D.L.(µg/mL)  S ¯ X Conc.(µg/mL) 

4.517. 4.4.. 4.441.5. 4.155 5 

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. 

 
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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Figure (5):Shows that the molar ratioof Sulfamethoxazole. 

 
 The reaction equation is as (Figure 6). 

 

 

 

 

 

 

 

 

 

 

 

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, 

30µg/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. 

RSD(%) 
Average of Recovery 

(%) 
Recovery(%) RE(%) 

Con.of 

(SMZ) 

Measured 

Con.of (SMZ) 

)Syrup) 

 

4.11.. 
 

144.242 

141.2 1.2 14.12 14 

4..219 144.42 4.42 54.41 54 

4.2.22 99.7.. 4.5..-  59.9. .4 
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  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 100µg/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 µg/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. 
Recovery (%) Amount measured Amount taken (µg/mL) Pharmaceutical preparation 

92... 2.9 2 
Sulprimsuspensions 

92.2. 9.7 9.2 
 

Recovery(%) Amount measured Amount taken (µg/mL) Pharmaceutical preparation 

147..9 2.. 2.5 
Sulprimsuspensions 

14..72 2..7 2 

 

 

 

 

 

 

 

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 

  100.08 0.56 103.56 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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 الخلاصت:

 الزبح الؼشىائٍ وحأثُشاحه ػلً الصحت والبُئت بظبهشةوػٍ ػٌُت هي الٌبط و الذساعت لخقُُن هىقف  أجشَج

شخصًب هي عج هجوىػبث ههٌُت هخغبوَت  راث صلت بوهٌت  021حنىًج الؼٌُت هي ، وهقبسًت هغ الزبح داخل الوجضسة

 الوشبسمُي أػوبسحشاوحج ، و، جضاس، طبُب بُطشٌ، صبحب هخجش، هغخهلل(حول القصببت )هشبٍ هىاشٍ، عبئق عُبسة

أظهشث الٌخبئج أى هٌبك حفضُل للزبح داخل ، وعٌىاث 2≤  هٌز وذٌَت بغذادعٌىاحُؼُشىى ب 01±22 ىعظ وخبعٌت  22-67

ورلل لىجىد الفحص البُطشٌ وربح وحجهُض اللحىم فٍ أهبمي صحُت عهلت الخٌظُف ػلً ػنظ الزبح الؼشىائٍ  جضسةالو

موب أظهشث ، ذ هذاخل بُىحهن أهبم الٌبط والوبسةالزٌ مبى َحذد ػلً أسصفت الشىاسع أو أهبم دمبمُي الجضاسَي أو ػٌ

هي ة اللاهببلاالٌخبئج أى هٌبك اًخشبسا مبُشا لظبهشة الزبح الؼشىائٍ فٍ أًحبء هحبفظت بغذاد، حضاهي هغ قلت الىػٍ الصحُى

جلىد والصىف قبل الوىاطٌُي وضؼف الجهبث الشقببُت وإهذاس مبُش للٌفبَبث الثبًىَت الٌبحجت ػي الزبح الؼشىائٍ هثل ال

 .والذم
 .تىعية ذبح عشىائي, مسالخ, النلوبث الوفخبحُت:

 

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).On 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 Iraq 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 l: 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. 
Characteristics of the Study 

Sample 
No of Cases (%) 

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 27.5 

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 Iraq 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 Iraqi 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? 

87 78 Sheep 

57 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 

Are 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? 
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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 64 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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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. 

 



83 

 
 

 

Aalabbody 

(2021) 13(1): 77-84 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
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. 

 

The society 

rejection of 

indiscriminate 

slaughter 

 

Education 

 

 

Rejection 

No. & (%) 

X
2
 test: P 

value (df) 

Asymp. Sig. 

(2-sided) 

Occupation 
Rejection  

No.& (%) 

X
2
  test 

P 

value (df) 

Asymp. Sig. 

(2-sided) 

Illiterate 5(50) 

10.080a 

(12) 

0.60 

Livestock owners 8(40) 

10.426a 

 (10) 

0.404 

Reads &writes 4(29) Truck  drivers 5(25) 

Primary 10(39) Butchers 8(40) 

Secondary 14(60) Veterinarians 8(40) 

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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 دساست حأثُش انطحٍُ وانًشكز انبشوحٍُُ نبزوس انخشيس عهً انخصائص انفُزَائُت وانكًُُائُت وانحسُت نهبسكىَج

 
 2اَخصاس داود انُاصشٌ ،1بُاٌ َاسٍُ انعبذالله
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 انخلاصت

انكًُُائُت وانغزائُت عهً انصفاث  (L.P.C) وحشكُز بشوحٍُ انخشيس (Lf) حذد حأثُش ديج دقُق انخشيس

وصفت قُاسُت نخحضُش انبسكىَج بذقُق انقًح يٍ خلال  وانحسُت نهبسكىَج انًحضش بطشَقت انخشسُب انكهشوضىئٍ

حًج دساست ، و٪01و 01و 01عُذ انًسخىَاث (L.P.C) و (Lf) حى اسخبذال دقُق انقًح بـ، ار انًسخخذو كعُصش اساسٍ

 03.03أظهشث انُخائج أٌ يحخىي انبشوحٍُ كاٌ ، وويعايلاث انبسكىَج(C.L.P) و (Lf) انخشكُب انكًُُائٍ نكم يٍ

٪ نهبسكىَج انًضاف 05.10و 01.01و 07.01بًُُا بهغج ، عهً انخىانٍ(L.P.C) و (Lf) ٪ نكم ي03.51ٍو

ف كًا أشاسث انُخائج إنً يحخىَاث إجًانٍ الأنُا،  (L.P.C)٪ نهبسكىَج انًضاف نه00.15و 05.11و 03.01وL.f)نه)

أظهش انخقُُى انحسٍ يعايلاث انبسكىَج وجىد اَخفاض ، ووانبسكىَج انًحضش(L.P.C) و (Lf) انغزائُت وانعفص فٍ

باسخثُاء دسجت انهىٌ، بًُُا ححسُج جًُع دسجاث انخصائص انحسُت  (Lf) ٪ ي01ٍيعُىٌ عُذ يسخىي ابذال حخً 

ً فٍ جًُع يسخىَاث ابذال نـ ،  (L.P.C)وقهُلًا عُذ اسخخذاو (Lf) الاَخشاس سهباً بذيجحأثشث َسبت ، و (L.P.C)يعُىَا

ًَكٍ إدخانهًا فٍ  (L.P.C) و (Lf) أوضحج انذساست أٌ، وأظهشث انُخائج اَخفاضًا فٍ طشاوة انبسكىَج أثُاء انخخزٍَو

ة يحخىي ٪ عهً انخىانٍ نزَاد00.70٪ يٍ دقُق انقًح بُسبت 01و 01حشكُبت انبسكىَج عٍ طشَق اسخبذال يا َصم إنً 

 .الأنُاف انغزائُت وانبشوحٍُ
 طحين التزهس، هزكز البزوتين، الخصائص التغذوية الكيويائية، الخصائص الحسية.انكهًاث انًفخاحُت: 

 

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 

 

 

 

 

Precipitate 1                                       Supernatant 1  

 

100 ml of (0.15 M) NaCl 

 

Adjust pH to 9.91                                                                                                       

 

Stirrer for 30 min. at 4°C                                                                                                     

 

Centrifuge 2000g for 30 min                                                                                                                           

 

Precipitate 2                                                                                    Supernatant 2 

 

Combined supernatant (1+ 2)                              

 

Add one-part volume 95% ethanol                      

 

Adjust pH to 4.5                                           

 

Filtration , Whatman NO.1 Filter paper                 

 

Filter                                                     

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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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 N×5.7 for wheat flour and 

N×6.25 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 flour1.64 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 2.64 d 2.10 f 12.43 f 21.65 f 61.18 a 

T1 2.77 c 2.25 e 14.17 e 22.63 c 58.18 b 

T2 2.89 b 2.76 b 16.16 c 23.75 b 54.44 e 

T3 2.99 a 3.75 a 18.61 b 25.01 a 49.64 f 

T4 2.79 c 2.33 d 15.20 d 21.75 e 57.93 c 

T5 2.86 b 2.45 c 18.09 b 21.90 d 54.70 d 

T6 2.98 a 2.55 c 21.08 a 21.99 d 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. 
Tannins (mg/g) Total dietary fiber (mg/g) Treatment 

0.83 10.62 L.f 

0.95 0.22 C.L.P 

0.076 g 3.01 g Biscuit  C 

0.149 f 4.23 c T1 

0.199 d 5.32 b T2 

0.212 c 6.84 a T3 

0.166 e 3.25 f T4 

0.266 b 3.55 e T5 

0.332 a 3.79 d T6 

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. 

Spread ratio Appearance (20) Flavor  (30) Texture (30) Color   (20) Treatment 

4.00 a 19 a 28 a 28 a 19 a C 

3.57 c 16 d 26 b 26 c 17 b T1 

3.32 d 17 c 25 c 26 c 18 b T2 

2.90 g 11 e 20 d 19 e 14 c T3 

3.60 b 17 c 24 c 25 d 18 b T4 

3.12 e 18 b 27 b 27 b 18 b T5 

3.05 f 18 b 28 a 28 a 19 a T6 

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. 

4 (mm) 3 (mm) 2 (mm) 1 (mm) 0 (mm) Weeks/Treats 

 10 12 16 20 20 C 

8 10 12 12 16 T1 

6 9 12 15 21 T2 

3 8 10 13 13 T3 

6 9 15 19 25 T4 

7 7 15 19 28 T5 

7 8 14 14 30 T6 

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 

2×10
-4

M- 4×10
-4

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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 رخهٍك مسزشعر انغشبء الاوزمبئً انهٍفىفهىكسبسٍه انجذٌذ عهى اسبس ثىنٍمراد مطجىعخ جزٌئٍب  

2, ٌحٍى كمبل انجٍبر1ًسجى فرحبن عجذالله
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 انخلاصخ

رم رحضٍر  PVC .ثىبء  عهى مصفىفخ Levofloxacin ـهن (MIP) مطجىع جزٌئٍ بانجىنٍمرمه انرم رحضٍر غشبءٌه  

, شبثكىصم مزمأكرٌلامٍذ كاي مٍثٍهٍه دN  ,Nوكمىوىمر (STY) ٌرٌهبانجىنٍمراد انمطجىعخ ثىاسطخ ثهمرح انسز

 وأسٍزىفٍىىن (DMA) ثىبئً مٍثٍم أدٌجبدكجبدئ ونٍفىفهىكسبسٍه كمبنت. رم رحضٍر  (BPO) ثٍروكسٍذ انجىزوٌم

(AOPH) ب والأغشٍخ غٍر انمطجىعخ. رراوحذ حذود انمىحذراد و طجىعخ, ورم رحضٍر الأغشٍخ انمكمىاد مهذوخ ٍ حذ جزٌئ

10×2مههً فىنذ/ عمذ و  19.38- – 21.96-انكشف نلألطبة انسبئهخ مه
-4

M- 4×10
-4

M ًوكبن ولذ الاسزجبثخ حىان ,

وكبوذ اسزجبثزهب مسزمرح  M 0.1ى انزىانً. رمذ رعجئخ الألطبة انكهرثبئٍخ انسبئهخ ثمحهىل دوائً لٍبسً دلٍمخ واحذح عه

وثبوزمبئٍخ جٍذح لأكثر مه عذح أوىاع. رم رطجٍك الألطبة انكهرثبئٍخ انمىزجخ ثىجبح 11.0 انى 1.0 عىذ درجخ انحمىضخ مه

 . ثذون أي خطىاد معبنجخ مسجمخ رسزغرق ولز ب طىٌلا   فً رحضٍر انعٍىخ انصٍذلاوٍخ نزمذٌر انمبدح انزحهٍهٍخ
 .(STYالاقطبة الوطبوعة جزيئيبً، الليفوفلوكسبسين، طريقة قيبس الجهد، الوونورستبيرين ) انكهمبد انمفزبحٍخ:

 

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 (Li 

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; Marćet 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).It 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(Turielet al., 2007). 

 
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 (Ilflox-

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 pH211instrument Microprocessor pH meter) was used to 

perform potentiometric measurements. Digital pH meters (wissenschaftlich- Technische 

Werkstätten 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 5×10
-4

 M to 10
-1

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 (5×10
-5

 – 10
-1

)M. 

Thestockstandardsolutionof1×10-3M1×10-4 Mphosphomolybdic acid was preparedby 

dissolving 1.1288g, 0.11288 gfromphosphomolybdic acidrespectively indistilled 

waterandcompletedfor100mL. All interferingions (K
+1

,Ca
+2

andAl
+3

)arepreparingof0.1M.The 

other solutions at the range from  (5×10
-5

_10
-1

) 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/ CH3OH / CH3COOH (7 : 2 : 1)( v/ 

v/v)  to remove the template from the MIP. The particles size of LEV- MIP (125 μm). 

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). 

 

                      (A)                                                                       (B)  

Figure (2): SEM photograph of the surface of MIP, a) before washing b) after washing. 

 

Construction of Ion-Selective Electrodes 

Construction of Ion-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 

1×10-3 M and 1×10-4 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 PVC 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 

(DMA) 

LEV-MIP 

(AOPH) 

Slop (MV/decade) -21.96 -19.38 

correlation coefficients 0.9819 0.9872 

detection limit (M) 2×10
-4

 4 ×10
-4

 

range of linearity(M) 5×10
-5

-1×10
-1

 5×10
-5

-1×10
-1

 

lifetime (day) 13days 14days 

 
 

 
 

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 HCl 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 1×10
-2

, 1×10
-3

 and 1×10
-4

 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 

the membrane 

pH range 

1×10
-2

 1×10
-3

 1×10
-4

 

MIP 

Lev+STY+N,NMDAM 

M1 Lev-MIP+DMA 2.5-6.0 3.0-5.5 2.0-4.5 

M2 Lev-MIP+AOPH 6.5-9.5 8.0-10 7.5-10 

 

 
Figure (4): Effect of pH on levofloxacin 

(Lev-MIP+DMA(M1))and(Lev-MIP+AOPH(M2)) at 1×10
-2

, 1×10
-3

 and 1×10
-4

 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 5×10
-5

 – 1 ×10
-1

 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
-1

 M and approximately 46 seconds at a low concentration of 10
-5

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 =(E2-E1)Z1F/2.303RT(1-Z1/Z2) log a1. 

 

E1, E1; z1, z2; and a1, represents the potentials, charge numbers, and activities for the primary 

1 and interfering 2 ions, respectively at a1=a2. Selectivity coefficient of the electrodes L1 and 

L2 were studied toward several different  ions like (K
+
,Ca

+2
 ,Al

+3
). (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. 

 

Con. 

 

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

Interfering ions 

K
+1

 Ca
+2

 Al
+3

 

EB 

(mv) 
KA,B 

EB 

(mv) 
KA,B 

EB 

(mv) 
KA,B 

10
-1

 -224 1.3754×10
-4

 -216 1.8799×10
-5

 -205 4.0413×10
-6

 

10
-2

 -222 4.9429×10
-4

 -212 1.7323×10
-5

 -203 3.1288×10
-6

 

5×10
-3

 -219 1.0627×10
-3

 -209 2.6366×10
-5

 -201 4.7069×10
-6

 

1×10
-3

 -217 5.7069×10
-3

 -207 6.3707×10
-5

 -199 8.7074×10
-6

 

5×10
-4

 -215 8.2109×10
-3

 -206 7.1541×10
-5

 -197 7.8292×10
-6

 

1×10
-4

 -213 3.1097×10
-2

 -204 1.2103×10
-3

 -195 1.0147×10
-5

 

5×10
-5

 -210 4.8303×10
-2

 -202 1.4776×10
-4

 -193 1.1029×10
-5

 

 

Table(4):Selectivity coefficients for (lev– MIP+ AOPH) electrodeat differen tconcentration 

soflevofloxacin. 

 
 

 

 

  Con. 

 

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

Interfering ions 

K
+1 

Ca
+2 

Al
+3 

EB 

(mv) 

KA,B EB    

(mv) 

  KA,B EB 

(mv) 

KA,B 

10
-1 

-122.8 1.0764×10
-4 

-110.8 8.1808×10
-5 

-98.7 1.3236×10
-6 

10
-2 

-121.5 5.0441×10
-4 

-108.7 1.1023×10
-5 

-96.3 1.1724×10
-6 

5×10
-3 

-119.7 1.2151×10
-3 

-105.5 1.5918×10
-5 

-95.7 2.0552×10
-6 

1×10
-3 

-117.6 5.0563×10
-3 

-104.6 3.4121×10
-5 

-93.2 2.7848×10
-6 

5×10
-4 

-115.4 8.9433×10
-3

 -103.5 4.8692×10
-5 

-91.5 3.2905×10
-6 

1×10
-4 

-112.5 2.2062×10
-2 

-102.1 6.4124×10
-3 

-89.8 3.2036×10
-5 

5×10
-5

 -110.3 4.2915×10
-2

 -100.9 9.9443×10
-4 

-88.6 4.4218×10
-5 
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Figure(5): Selectivity of (Lev-MIP + DMA) electrodes with ions via separation solution 

method. 

 

 
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 (1×10
-3

& 1×10
-4

) 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(1×10-3and1×10-4) by MSAusing(Lev–MIP+DMA)electrode. 

 

 

Figure 

(8):Antilog(E/S)againstthevolumeoftheaddedstandardforthedeterminationofLevofloxacin 

solution(1×10-3and1×10-4)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. 

 

Electrode NO. 

Concentration (M) 

Measured using PMA as titrant 

 
 
 
 

Pure (LEV) 

Parameter DMA AOPH 

1×10--3 1.0198×10
-3 

1.012×10
-3 

RSD% 2.74 2.96 

RC% 101.98 102.14 

RE% 1.98 

 

2.14 

 

1×10-4 1.0208×10
-4 

1.022×10
-4 

RSD% 2.89 3.11 

RC% 102.08 102.25 

RE% 2.08 2.25 

 
 

 

ILFLOX(IL

KO- TURKEY ) 

1×10-3 1.0302×10
-3 

1.025×10
-3 

RSD% 3.8 3.48 

RC% 103.02 102.52 

RE% 3.02 2.52 

1×10-4 1.0230×10
-4 

1.027×10
-4 

RSD% 3.18 3.78 

RC% 102.30 102.74 

RE% 2.30 2.74 

 

Applications of pharmaceuticals 

Ion 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 1×10
-3

 and 1×10
-4

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 

 
 
 

LEV-MIP+ DMA (I) 

Standard sample 1×10-3 

Parameter RSD% RC% RE% Con. found 

Direct 1.64 101.70 1.70 1.0169×10
-3

 

SAM 1.05 101.40 1.40 1.003×10
-3

 

MSA - 100.71 0.71 1.007×10
-3

 

Standard sample 1×10-4 

Parameter RSD% %RC RE% Con. found 

Direct 0.43 101.62 1.62 1.016×10
-4

 

SAM 1.07 101.55 1.55 1.0046×10
-4

 

MSA - 100.80 0.80 1.0080×10
-4

 

 
 

LEV-MIP + AOPH (II) 

Standard sample 1×10-3 

Parameter RSD% RC% RE% Con. found 

Direct 2.8 101.60 1.60 1.01598×10
-3

 

SAM 1.49 101.75 1.75 1.0024×10
-3
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MSA - 100.84 0.84 1.0084×10

-3
 

Standard sample 1×10-4 

Parameter %RSD %RC %RE Con. found 

Direct 1.2 101.93 1.93 1.019×10
-4

 

SAM 1.22 101.55 1.55 1.0031×10
-4

 

MSA - 100.80 0.80 1.0080×10
-4

 

 

Table (7): Sample analysis of pharmaceuticals Levofloxacin by using ISE. 
Membrane composition LEV-

MIP+DMA 

Pharmaceutical (ILFLOX -TURKEY) 

D

M 

SA

M 

MSA

M 

Concentration ( prepared ) 

M 

1×10-3 

Value founded 1.0294×10
-3 

1.0055×10
-3 

1.0236×10
-3 

Recovery % 102.94 101.98 101.23 

RE% 2.94 1.98 1.23 

RSD% 1.37 1.41 _ 

Concentration ( prepared ) 

M 

1×10-4 

Value founded 1.019×10
-4 

1.0276×10
-4 

1.0147×10
-4 

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 ) 

M 

1×10-3 

Value founded 1.0229×10
-3 

1.0174×10
-3 

1.0146×10
-3 

Recovery % 102.29 101.75 101.46 

RE% 2.29 1.75 1.46 

RSD% 3.1 1.49 _ 

Concentration ( prepared ) 

M 

1×10-4 

Value founded 1.023×10
-4 

1.0031×10
-4 

1.0129×10
-4 

Recovery % 102.27 101.88 101.29 

RE% 2.27 1.88 1.29 

RSD% 3.7 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 plasticizer 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 

2×10
-4

M- 4×10
-4

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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 رخهٍك مسزشعر انغشبء الاوزمبئً انهٍفىفهىكسبسٍه انجذٌذ عهى اسبس ثىنٍمراد مطجىعخ جزٌئٍب  

2, ٌحٍى كمبل انجٍبر1ًسجى فرحبن عجذالله
 

 sajafarhan95@gmail.com. العراقبغداد، قسن الكيويبء، كلية العلوم، جبهعة بغداد، 
 yahyaalbayti@yahoo.comالعراق. بغداد،  قسن الكيويبء، كلية العلوم، جبهعة بغداد، استبذ دكتور،

 

 

 

 
 

 انخلاصخ

رم رحضٍر  PVC .ثىبء  عهى مصفىفخ Levofloxacin ـهن (MIP) مطجىع جزٌئٍ بانجىنٍمرمه انرم رحضٍر غشبءٌه  

, شبثكىصم مزمأكرٌلامٍذ كاي مٍثٍهٍه دN  ,Nوكمىوىمر (STY) ٌرٌهبانجىنٍمراد انمطجىعخ ثىاسطخ ثهمرح انسز

 وأسٍزىفٍىىن (DMA) ثىبئً مٍثٍم أدٌجبدكجبدئ ونٍفىفهىكسبسٍه كمبنت. رم رحضٍر  (BPO) ثٍروكسٍذ انجىزوٌم

(AOPH) ب والأغشٍخ غٍر انمطجىعخ. رراوحذ حذود انمىحذراد و طجىعخ, ورم رحضٍر الأغشٍخ انمكمىاد مهذوخ ٍ حذ جزٌئ

10×2مههً فىنذ/ عمذ و  19.38- – 21.96-انكشف نلألطبة انسبئهخ مه
-4

M- 4×10
-4

M ًوكبن ولذ الاسزجبثخ حىان ,

وكبوذ اسزجبثزهب مسزمرح  M 0.1ى انزىانً. رمذ رعجئخ الألطبة انكهرثبئٍخ انسبئهخ ثمحهىل دوائً لٍبسً دلٍمخ واحذح عه

وثبوزمبئٍخ جٍذح لأكثر مه عذح أوىاع. رم رطجٍك الألطبة انكهرثبئٍخ انمىزجخ ثىجبح 11.0 انى 1.0 عىذ درجخ انحمىضخ مه

 . ثذون أي خطىاد معبنجخ مسجمخ رسزغرق ولز ب طىٌلا   فً رحضٍر انعٍىخ انصٍذلاوٍخ نزمذٌر انمبدح انزحهٍهٍخ
 .(STYالاقطبة الوطبوعة جزيئيبً، الليفوفلوكسبسين، طريقة قيبس الجهد، الوونورستبيرين ) انكهمبد انمفزبحٍخ:

 

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 (Li 

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; Marćet 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).It 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(Turielet al., 2007). 

 
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 (Ilflox-

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 pH211instrument Microprocessor pH meter) was used to 

perform potentiometric measurements. Digital pH meters (wissenschaftlich- Technische 

Werkstätten 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 5×10
-4

 M to 10
-1

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 (5×10
-5

 – 10
-1

)M. 

Thestockstandardsolutionof1×10-3M1×10-4 Mphosphomolybdic acid was preparedby 

dissolving 1.1288g, 0.11288 gfromphosphomolybdic acidrespectively indistilled 

waterandcompletedfor100mL. All interferingions (K
+1

,Ca
+2

andAl
+3

)arepreparingof0.1M.The 

other solutions at the range from  (5×10
-5

_10
-1

) 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/ CH3OH / CH3COOH (7 : 2 : 1)( v/ 

v/v)  to remove the template from the MIP. The particles size of LEV- MIP (125 μm). 

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). 

 

                      (A)                                                                       (B)  

Figure (2): SEM photograph of the surface of MIP, a) before washing b) after washing. 

 

Construction of Ion-Selective Electrodes 

Construction of Ion-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 

1×10-3 M and 1×10-4 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 PVC 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 

(DMA) 

LEV-MIP 

(AOPH) 

Slop (MV/decade) -21.96 -19.38 

correlation coefficients 0.9819 0.9872 

detection limit (M) 2×10
-4

 4 ×10
-4

 

range of linearity(M) 5×10
-5

-1×10
-1

 5×10
-5

-1×10
-1

 

lifetime (day) 13days 14days 

 
 

 
 

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 HCl 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 1×10
-2

, 1×10
-3

 and 1×10
-4

 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 

the membrane 

pH range 

1×10
-2

 1×10
-3

 1×10
-4

 

MIP 

Lev+STY+N,NMDAM 

M1 Lev-MIP+DMA 2.5-6.0 3.0-5.5 2.0-4.5 

M2 Lev-MIP+AOPH 6.5-9.5 8.0-10 7.5-10 

 

 
Figure (4): Effect of pH on levofloxacin 

(Lev-MIP+DMA(M1))and(Lev-MIP+AOPH(M2)) at 1×10
-2

, 1×10
-3

 and 1×10
-4

 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 5×10
-5

 – 1 ×10
-1

 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
-1

 M and approximately 46 seconds at a low concentration of 10
-5

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 =(E2-E1)Z1F/2.303RT(1-Z1/Z2) log a1. 

 

E1, E1; z1, z2; and a1, represents the potentials, charge numbers, and activities for the primary 

1 and interfering 2 ions, respectively at a1=a2. Selectivity coefficient of the electrodes L1 and 

L2 were studied toward several different  ions like (K
+
,Ca

+2
 ,Al

+3
). (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. 

 

Con. 

 

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

Interfering ions 

K
+1

 Ca
+2

 Al
+3

 

EB 

(mv) 
KA,B 

EB 

(mv) 
KA,B 

EB 

(mv) 
KA,B 

10
-1

 -224 1.3754×10
-4

 -216 1.8799×10
-5

 -205 4.0413×10
-6

 

10
-2

 -222 4.9429×10
-4

 -212 1.7323×10
-5

 -203 3.1288×10
-6

 

5×10
-3

 -219 1.0627×10
-3

 -209 2.6366×10
-5

 -201 4.7069×10
-6

 

1×10
-3

 -217 5.7069×10
-3

 -207 6.3707×10
-5

 -199 8.7074×10
-6

 

5×10
-4

 -215 8.2109×10
-3

 -206 7.1541×10
-5

 -197 7.8292×10
-6

 

1×10
-4

 -213 3.1097×10
-2

 -204 1.2103×10
-3

 -195 1.0147×10
-5

 

5×10
-5

 -210 4.8303×10
-2

 -202 1.4776×10
-4

 -193 1.1029×10
-5

 

 

Table(4):Selectivity coefficients for (lev– MIP+ AOPH) electrodeat differen tconcentration 

soflevofloxacin. 

 
 

 

 

  Con. 

 

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

Interfering ions 

K
+1 

Ca
+2 

Al
+3 

EB 

(mv) 

KA,B EB    

(mv) 

  KA,B EB 

(mv) 

KA,B 

10
-1 

-122.8 1.0764×10
-4 

-110.8 8.1808×10
-5 

-98.7 1.3236×10
-6 

10
-2 

-121.5 5.0441×10
-4 

-108.7 1.1023×10
-5 

-96.3 1.1724×10
-6 

5×10
-3 

-119.7 1.2151×10
-3 

-105.5 1.5918×10
-5 

-95.7 2.0552×10
-6 

1×10
-3 

-117.6 5.0563×10
-3 

-104.6 3.4121×10
-5 

-93.2 2.7848×10
-6 

5×10
-4 

-115.4 8.9433×10
-3

 -103.5 4.8692×10
-5 

-91.5 3.2905×10
-6 

1×10
-4 

-112.5 2.2062×10
-2 

-102.1 6.4124×10
-3 

-89.8 3.2036×10
-5 

5×10
-5

 -110.3 4.2915×10
-2

 -100.9 9.9443×10
-4 

-88.6 4.4218×10
-5 
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Figure(5): Selectivity of (Lev-MIP + DMA) electrodes with ions via separation solution 

method. 

 

 
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 (1×10
-3

& 1×10
-4

) 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(1×10-3and1×10-4) by MSAusing(Lev–MIP+DMA)electrode. 

 

 

Figure 

(8):Antilog(E/S)againstthevolumeoftheaddedstandardforthedeterminationofLevofloxacin 

solution(1×10-3and1×10-4)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. 

 

Electrode NO. 

Concentration (M) 

Measured using PMA as titrant 

 
 
 
 

Pure (LEV) 

Parameter DMA AOPH 

1×10--3 1.0198×10
-3 

1.012×10
-3 

RSD% 2.74 2.96 

RC% 101.98 102.14 

RE% 1.98 

 

2.14 

 

1×10-4 1.0208×10
-4 

1.022×10
-4 

RSD% 2.89 3.11 

RC% 102.08 102.25 

RE% 2.08 2.25 

 
 

 

ILFLOX(IL

KO- TURKEY ) 

1×10-3 1.0302×10
-3 

1.025×10
-3 

RSD% 3.8 3.48 

RC% 103.02 102.52 

RE% 3.02 2.52 

1×10-4 1.0230×10
-4 

1.027×10
-4 

RSD% 3.18 3.78 

RC% 102.30 102.74 

RE% 2.30 2.74 

 

Applications of pharmaceuticals 

Ion 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 1×10
-3

 and 1×10
-4

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 

 
 
 

LEV-MIP+ DMA (I) 

Standard sample 1×10-3 

Parameter RSD% RC% RE% Con. found 

Direct 1.64 101.70 1.70 1.0169×10
-3

 

SAM 1.05 101.40 1.40 1.003×10
-3

 

MSA - 100.71 0.71 1.007×10
-3

 

Standard sample 1×10-4 

Parameter RSD% %RC RE% Con. found 

Direct 0.43 101.62 1.62 1.016×10
-4

 

SAM 1.07 101.55 1.55 1.0046×10
-4

 

MSA - 100.80 0.80 1.0080×10
-4

 

 
 

LEV-MIP + AOPH (II) 

Standard sample 1×10-3 

Parameter RSD% RC% RE% Con. found 

Direct 2.8 101.60 1.60 1.01598×10
-3

 

SAM 1.49 101.75 1.75 1.0024×10
-3

 



105 

 
 

Abdullah & Al-Bayati 

(2021) 13(1): 95-107 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
MSA - 100.84 0.84 1.0084×10

-3
 

Standard sample 1×10-4 

Parameter %RSD %RC %RE Con. found 

Direct 1.2 101.93 1.93 1.019×10
-4

 

SAM 1.22 101.55 1.55 1.0031×10
-4

 

MSA - 100.80 0.80 1.0080×10
-4

 

 

Table (7): Sample analysis of pharmaceuticals Levofloxacin by using ISE. 
Membrane composition LEV-

MIP+DMA 

Pharmaceutical (ILFLOX -TURKEY) 

D

M 

SA

M 

MSA

M 

Concentration ( prepared ) 

M 

1×10-3 

Value founded 1.0294×10
-3 

1.0055×10
-3 

1.0236×10
-3 

Recovery % 102.94 101.98 101.23 

RE% 2.94 1.98 1.23 

RSD% 1.37 1.41 _ 

Concentration ( prepared ) 

M 

1×10-4 

Value founded 1.019×10
-4 

1.0276×10
-4 

1.0147×10
-4 

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 ) 

M 

1×10-3 

Value founded 1.0229×10
-3 

1.0174×10
-3 

1.0146×10
-3 

Recovery % 102.29 101.75 101.46 

RE% 2.29 1.75 1.46 

RSD% 3.1 1.49 _ 

Concentration ( prepared ) 

M 

1×10-4 

Value founded 1.023×10
-4 

1.0031×10
-4 

1.0129×10
-4 

Recovery % 102.27 101.88 101.29 

RE% 2.27 1.88 1.29 

RSD% 3.7 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 plasticizer 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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 أصحابهاحطبُك انغشاياث ػهً  وإيكاَُتانؼشىائُت  بالإػلاَاثانخهىد انبصشٌ 
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 انخلاصت

انًًُض وانخٍ حؼذ يٍ انًُاطك  وانؼًشاٌٍَ حخًُض بانطابغ انًؼًاس انخٍحًخهك يحافظت بغذاد انؼذَذ يٍ انًُاطك 

َحافظ ػهُها وَؼخٍُ بها, ونكُُا َشي انؼذَذ يٍ يظاهش انخجاوصاث ػهُها وانخٍ حُؼكظ  أٌانخشارُت وراث انمًُت انخٍ َجب 

انخهىد انبصشٌ بشكم ػاو وحى فٍ  إنًحشىَه انًُظش وبانخانٍ حؤدٌ  إنًعهبا ػهً انًباٍَ وانًُاطك وانطشق بحُذ حؤدٌ 

 وأسصفتانكهشباء  وأػًذةًباٍَ وانجذساٌ انؼشىائُت وانزٌ طال ان الإػلاَاثانبحذ دساعت انخهىد انبصشٌ انُاحج يٍ 

, عاحت الاسدٌ, الأيتجغش انجادسَت, عاحت ) انطشلاث حُذ شًهج انذساعت يُاطك يخخهفت يٍ جاَبٍ انكشخ وانشصافت

نًششحٍ  وإػلاَاث الأصباؽشاسع انكُذٌ( وكاَج اغهب انخشىهاث َاحجت ػٍ يهصماث غُش لابهت نلإصانت وكخاباث بمُاٍَ 

يكاٌ و الإػلاٌانجهت انًؼهُت ػٍ طشَك انهاحف انًىضح فٍ  إنًيخكشسة ويٍ انًًكٍ انىصىل  إػلاَاث أوالاَخخاباث 

 وػذو حكشاس رنك يغخمبلا. الإػلاٌ إصانتشخصُت انًؼهٍ وفشض انغشاياث انًانُت نغشض  أوانًؼهٍ 
 سياسي، ورقي، طبي، تشىه. انكهًاث انًفخاحُت:

 

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, 



121 

 
 

Alsaffar 

(2021) 13(1): 118-130 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
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 (Figure1,2,3 and 4). 
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Figure (1):Random distribution of electrical generator wires. 

 

 

 

 

 

 

 

 

 

 
 

Figure (2): Random distribution of electrical generator wires and significance for places. 

 

 

 

 

 

 

 

 

 

 
 

Figure (3): random advertisements significance for doctors 

 

 

 

 

 

 

 

 

 

 
 

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. 

2. Telecommunication and electric wires and poles, mobile towers. 

3. Signboards, billboards, posters and hoardings. 

4. unproductive lands and deforestation. 

5. Bad designed buildings and huge constructions. 

6. Smoke spewing chimneys of factories. 

7. Graffiti. 

8. 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). 

  

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 (5): Random advertisements in the street. 

 

 

 

 

 

 

 

 

 

 

 

Figure (6):Random advertisements at bus stops. 
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Figure (7): advertisements that are affixed to the posts of the electric lights. 

 

 

 

 

 

 

 

 

 

 

 

Figure (8): advertisements that are affixed to the posts of the electric lights. 

 

 

 

 

 

 

 

 

 

 

 

Figure (9):The random advertisements on walls. 

 

 

 

 

 

 

 

 

 

 

 

Figure (10): The random advertisements for politicians. 



127 

 
 

Alsaffar 

(2021) 13(1): 118-130 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
 

 

 

 

 

 

 

 

 

 
 

Figure (11): The random advertisements for politicians on al-ferdows square. 

 

 

 

 

 

 

 

 

 

 
 

Figure (12): The random advertisements for politicians on one of the squares. 

 

 

 

 

 

 

 

 

 

 
 

Figure (13):The random advertisementsin al-jadiryia bridge. 

 

 

 

 

 

 

 

 

 

 
 

Figure (14): Random advertisements  in adin square. 

 



128 

 
 

Alsaffar 

(2021) 13(1): 118-130 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
 

 

 

 

 

 

 

 

 

 
 

Figure (15): Random advertisements  down  al-liqaa bridge. 

 

 

 

 

 

 

 

 

 

 
 

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. 
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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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 غٍز انمشبع ومسحىق انشجاج )انفهىرسىج( ودراست خىاصها انمٍكاوٍكٍت ححضٍز مخزاكباث بىنٍمزٌت مه انبىنً اسخز

 
اسزاء سعذ وعذالله 

1
ابخهاج سكً سهٍمان أل حهٍم، 

2
 

 esraasaadhh@gmail.comالعراق. الموصل، ، جامعة الموصل ،كلية التربية للبنات ،قسم الكيمياءباحثة، 1
 ebtzeki@yahoo.com. العراق الموصل، ،جامعة الموصل ،كلية التربية للبنات ،قسم الكيمياءاستار مساعذ دكتوره، 2

 الأولانبحث مسخم مه رسانت ماجسخٍز نهباحث 

 

 

 

 
 

 خلاصتان

حم فً هذا انبحث ححضٍز مخزاكباث بىنٍمزٌت مه انبىنً اسخز غٍز انمشبع كمادة أساص مع مسحىق انشجاج  

( كمىاد مذعمت وبعذ انمقاروت قبم وبعذ انخذعٍم نهمخزاكباث %11و 01و 8و 6و 4)انفهىروسىج( بىسب وسوٍت مخخهفت )

، مقاومت الاوضغاط(، اما قٍم مقاومت انصذمت قذ اوخفضج نكه كٍت )انصلادةانمحضزة وجذ سٌادة فً قٍم انخىاص انمٍكاوٍ

 سٌادة درجت انحزارة حؤدي انى سٌادة قٍم مقاومت انصذمت وكذنك قٍم مقاومت الاوضغاط وحقهم مه قٍمت انصلادة.   
 .البولي استر غير المشبع، مسحوق الزجاج )الفلوروسنث(، الخواص الميكانيكية انكهماث انمفخاحٍت:

 

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(Ives 

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 (H2SO4) used 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 75μm. 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 (10×55mm×10
3
) 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) (Figure1), Illustrates the shape and dimensions of the sample prepared for the 

impact strength testing (Al-Bakri,2012). 

 

 

 

 

 

 

 

 

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. 

 
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: 

)1(
)(msectionoss area of cr

(J) fractureenergy of
SI

2
  

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), (Table1) 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). 

 

 
 

Figure (4): The relationship between impact strength (I.S) and the weight percentage of 

unsaturated polyesters before and after the reinforcement at 23°C. 

 

 
 

Figure (5): The relationship between impact strength (I.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 (I.S) for unsaturated polyester before and after reinforcement     

with different weight ratios at temperatures of 23 and 53°C. 

 

Impact strength 
KJ/m

2
)) 

Composite 

at 53°C 

Impact strength 
KJ/m

2
)) 

Composite 

at 23°C 

30.5 UPE 28.76 UPE 

25.6 UPE+ GP 4% 19.54 UPE+ GP 4% 

19.54 UPE+ GP 6% 16.12 UPE+ GP 6% 

16.12 UPE+ GP 8% 12.08 UPE+ GP 8% 

14.84 UPE+ GP 10% 10.2 UPE+ GP 10% 

10.2 UPE+ GP 11% 7.34 UPE+ GP 11% 

 

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. 

 

 
 

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. 

Hardness  Rockwell  

(HRR) 

Composite at 

53°C 

Hardness  

Rockwell(HRR) 
Composite at 23°C 

77 UPE 53°C 80 UPE 23°C 

87 UPE+ GP  4% 90 UPE+GP 4% 

90 UPE+ GP 6% 93 UPE+ GP 6% 

94 UPE+ GP  8% 98 UPE+ GP  8% 

106 UPE+ GP  10% 108 UPE+ GP 10% 

109 UPE+ GP  11% 113 UPE+ GP  11% 

 

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).It 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. 

 

 
 

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. 

compression strength Mpa Composite at  53°C Compression strength Mpa Composite at  23°C 

8.84 UPE 53°C 6.96 UPE 23°C 

9.3 UPE+GP 4% 7.37 UPE+GP 4% 

10.12 UPE+GP6% 8.63 UPE+GP6% 

11.09 UPE+GP 8% 9.8 UPE+GP 8% 

12.15 UPE+GP 10% 10.11 UPE+GP 10% 

13.94 UPE+GP 11% 11.15 UPE+GP 11% 
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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 Iraqi 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 Iraqi 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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 رأُ انمستيهك انعزاقِ فِ جٌدة ًسلامت منتجبث الأغذّت انمحهْت
 

 محمد عبذ انزساق انصٌفِ
 alsoufim@mracpc.uobaghdad.edu.iq .أستار دكتىس، قسم تقىيم السلع وأداء الخذمات، مشكز بحىث السىق وحماية المستهلك، جامعة بغذاد، بغذاد، العشاق

 

 

 

 
 

 انخلاصت

ىذف ىذا انبحث إنَ بْبن رأُ انمستيهك انعزاقِ حٌل جٌدة ًسلامت انمنتجبث انغذائْت انمحهْت، ًشمم 

مستيهك فِ  128سؤالا نجٌدة انمنتج ًسعزه ًتٌسّعو ًانتزًّج نو كأداة لاستطلاع آراء  19الاستبْبن انمعذ نيذا انغزض 

، ًأظيزث اننتبئج ًانٌسط انحسببِ انمزجح ًانٌسن انمئٌُ اننسب انمئٌّتمذّنت بغذاد، ًجزٍ تحهْم انبْبنبث ببستخذاو 

انمستحصم عهْيب أن انمستيهك انعزاقِ ّفضم انمنتجبث انغذائْت انمحهْت نجٌدتيب انعبنْت ًسعزىب انمنبسب، إلا أنيب تحتبج 

 إنَ الاىتمبو ببنتغهْف ًانتزًّج ًانتٌسّع.

 .، منتجات الأغزية المحليةالمستهلك، الجىدة، سلامة الغزاءانكهمبث انمفتبحْت: 

 

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 Iraqi 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 Iraqi 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 Iraqi 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 

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

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 Iraqi 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 Iraqi consumer regarding the quality and safety of local food 

products in the markets (Table 1). 

Table (1): Characteristics of the research sample. 
Percentage 

(%) 
Number Category Details 

44.8 56 Male 
Gender 

56.2 72 Female 

10.9 14 Intermediate 

Educational 

9.4 12 Secondary 

11.7 15 Diploma 

50.8 65 Bachelor 

7.8 10 Master 

9.4 12 PhD 

7 9 20-29 

Age 

22.7 29 30-39 

29.7 38 40-49 

25 32 50-59 

15.6 20 > 60 
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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 Iraqi 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 Iraqi consumer’s opinion on the quality of local food products 

is be necessity to upgrade this industry and enhance Iraqi 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 Iraqi 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). 
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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 Iraqi 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. 

 

REFRENCES 

1. Alkhafaji, M. A. J. (2018). Quality of local and imported dairy products from Iraqi consumer 

opinion. Iraqi Journal of Market Research and Consumer Protection, 10(2), 101-108.  

2. Ali, M., Ilyas, M. & Abdul Rehman, C. (2016). Impact of consumer centric marketing mix 

elements on consumer buying behavior; an empirical investigation in context of fmcg 

industry of Pakistan. Kuwait Chapter of Arabian Journal of Business and Management 

Review, 5(5), 30-42. 

3. Alshikhi, O. A. & Abdullah, B. M. (2018). Information quality: definitions, measurement, 

dimensions, and relationship with decision making. European Journal of Business and 

Innovation Research, 6(5), 36-42. 

4. Bellemare, M. F. (2015). Rising food prices, food price volatility, and social unrest. 

American Journal of Agricultural Economics, 97(1), 1-21. 

5. Bognanno, M. &Melero, E. (2015). Promotion signals, experience, and education. Journal of 

Economics & Management Strategy, 25(1), 111-132. 

6. Carrascosa, C., Millán, R., Saavedra, P., Jaber, J. R., Raposo, A. &Sanjuán, E. (2016). 

Identification of the risk factors associated with cheese production to implement the 



147 

 
 

Alsoufi 

(2021) 13(1): 140-147 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
hazard analysis and critical control points (HACCP) system on cheese farms. Journal of 

Dairy Science, 99, 2606-2616. 

7. Fahd, T. (2016). Analysis of Economic Efficiency and Optimal Allocation of Economic 

Resources at Abu Ghraib Plant Using Linear Programming. MSc Thesis, University of 

Baghdad, College of Agriculture, Iraq. 

8. Grunert, K. G. &Aachmann, K. (2016). Consumer reactions to the use of EU quality labels 

on food products: A review of the literature. Food Control, 59, 178-187. 

9. Gutierrez-Gutierrez, L. J., Barrales-Molina, V. & Kaynak, H. (2018). The role of human 

resource-related quality management practices in new product development: A dynamic 

capability perspective.International Journal of Operations & Production Management, 

38(1), 43-66. 

10. Hamad, M. S., Al-Dujaili, J. &Khalaf, B. J. (2012). Dumping policy & its impact in the 

development of agricultural production in Iraq (2003-2009). Journal of Economics and 

Administrative Sciences, 18(66), 173-188. 

11. Heckmann, I., Comes, T. & Nickel, S. (2015). A critical review on supply chain risk-

definition, measure and modelling. Omega, 52, 119-132. 

12. Kowalska, A., Soon, J. M. & Manning, L. (2018). A study on adulteration in cereals and 

bakery products from Poland including a review of definitions. Food Control, 92, 348-

356. 

13. Lafta, B. (2016). The causes of the phenomenon of marketing deception and its impact in 

the areas of consumer protection. Iraqi Journal of Market Research and Consumer 

Protection, 8(2), 54-63. 

14. Panghal, A., Chhikara, N., Sindhu, N., &Jaglan, S. (2018). Role of Food Safety 

Management Systems in safe food production: A review. Journal of Food Safety, 

e12464, 1-11. 

15. Pourdehghan,A. (2015). The impact of marketing mix elements on brand loyalty: A case 

study of mobile phone industry. Marketing and Branding Research, 2(1), 44-63. 

16. Tutu, B. O. &Anfu, P. O. (2019).Evaluation of the food safety and quality management 

systems of the cottage food manufacturing industry in Ghana. Food Control, 101, 24-

28. 

17. Yormirzoev, M., Teuber, R. &Li, T. (2019). Food quality vs food patriotism: Russian 

consumers preferences for cheese after the food import ban. British Food Journal, 

121(2), 371-385. 

 

 

 

 

 

 

https://www.emerald.com/insight/search?q=Leopoldo%20J.%20Gutierrez-Gutierrez
https://www.emerald.com/insight/search?q=Vanesa%20Barrales-Molina
https://www.emerald.com/insight/search?q=Hale%20Kaynak
https://www.emerald.com/insight/publication/issn/0144-3577
https://www.emerald.com/insight/search?q=Mirzobobo%20Yormirzoev
https://www.emerald.com/insight/search?q=Ramona%20Teuber
https://www.emerald.com/insight/search?q=Tongzhe%20Li
https://www.emerald.com/insight/publication/issn/0007-070X


148 Iraqi Journal of Market Research and Consumer Protection 

(2021) 13(1): 148-166 

DOI: http://dx.doi.org/10.28936/jmracpc13.1.2021.(15) 

Efhema & Khalaf المجلة العراقية لبحىث السىق وحماية المستهلك 
 

 

RATE CONSTANT OF SOME AMINO DERIVATIVES DISSOCIATION 

 
Anud  M. A. Efhema

1
, Ziadan J. Khalaf

2
 

1Department of Chemistry, Faculty of Science, Sirte University, Sirte, Libya. anud_2010@yahoo.com 
2Department of Chemistry, Faculty of Science, Sirte University, Sirte, Libya. zidanjassim88@gmail.com 
 
 

 

 

 

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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 ثابج سشعت ححيو بعض مشخقاث الامٍىىملاٌنىسٍذاث
 

 2جاسم خيف نصٌذا ،1محمد احمذ أفحٍمت ذعى 
 anud_2010@yahoo.com. ليبياقسن الكيوياء، كلية العلوم، جاهعة سرت، سرت، 1
 zidanjassim88@gmail.comليبيا. قسن الكيوياء، كلية العلوم، جاهعة سرت، سرت، 2

 

 

 

 
 

 اىخلاصت

 اىجىخامٍسٍىى اىناوامٍسٍىى الاسخشبخىماٌسٍىى اىىٍىماٌسٍىىحخضمه مشمباث الأمٍىىملاٌنىسٍذ صٍغ مخعذدة مىها  

اىبىضوٌو مىمشمباث اىنىاشف  اىىفسجٍتقاىخً ٌخم معاىجخها بنىاشف معٍىت ىخحسٍه ححذٌذ امخصاصٍخها بىاسطت الأشعت فى

عيى معقذاث ميىسٌذ واىبىضٌه باساسيفىوٍو ميىسٌذ واىخيىٌه باسا سيفىوٍو ميىسٌذ واىفثاىٍناوهٍذسٌذ مه خلاه اىحصىه 

الا اوه هىاك مشنيت حىاجه حيل اىذساست وهً حفنل ، بىاسطت حقىٍت مشوماحىمشافٍا اىسائو عاىً اىنفاءة ئٍاىخحذٌذها مٍمٍا

وىهزا وجذ مه اىضشوسي معشفت اسخقشاسٌه حيل اىمعقذاث مه خلاه حعٍٍه ثابج ، اىمعقذاث اىخً ٌخم حقىها فً اىعمىد

بذساست حىصٍيٍت حيل اىمعقذاث اىمخنىوت، ومزىل حم ححذٌذ اىعىامو اىخً حخحنم فً عميٍت  اىخفنل ومعذه اىخحيو ىهما ورىل

 ححيو مو مىهما.
 لاهينوكلايكوسيدات، العواهل الكاشفة، هقياس التوصيلية، حساب ثابث التحلل. ا اىنيماث اىمفخاحٍت:

 

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 NH2-

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.Cl) using  

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

NaOHR-NH
2
 + BZ.Cl R-NH-C-Ph+NaCl + H

2
O

O

 

R-OH + BZ.Cl
NaOH

R-O-C-Ph + NaCl + H
2
O

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-NO2- benzoate (SchwerZenback, 1977). p-NO2-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(Iwamoriet al., 1979).The BZ.Cl 

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). 

Λ =  Λ∞ –  B C              ……………………….( 1) 

  This relation is called kohlrausch's law (Bokris& Reddy, 1977). 

Λ  - equivalent conductance. 

Λ∞ - 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)  + H2O  H3O
+
 + A 

¯
         …………………… (2) 

 

The  conductivity  depends  on  the  number of  ions  in solution  and  therefore 

on the degree of ionization  of electrolyte. 

 

Ka = [H3O
+
][A¯] / [HA][H2O] ………………… …………(3) 

        [H3O] = C, [A¯] = C, [HA] = (1- ) C  

²C 

Ka = ——    ………………… ………………… (4) 

        1–  

The  electrolyte is fully ionized at  infinite dilution, and it's molar conductivity,   

Λ∞ .(Paul,2001). 

Λ 

 =  ——  ………………… ………………… (5) 

Λ∞ 

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

 

               C Λ
2
 

Ka =  ——————………………………  (6) 

Λ∞(Λ∞–Λ ) 

Which can be rearranged to give : 

 

          1             1                         1 

       ——  = ———— (Λ C ) +  ——       (Ostwald dilution law) 

ΛKaΛ∞
2
Λ∞ 

 

Plotting   of   (1/ Λ)   versus   (Λ C)   give   straight   line   with    a slope   of     

(1/ KaΛ∞
2
 ) (1/Λ∞) can be determined by extrapolation to zero. 

 

                                                               Slope = 1/ KaΛ∞
2
  ,  intercept = 1/Λ∞ 

1 / Λ 


1

ᴧ.C                                               

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) 
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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]. …      ….….(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 13Ml 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 H2O 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/ ʋ-  =1/ʋ- n  - K [A] /  ʋ-
   -…….(10) 

[A] reagent concentration need for antibiotic substitution. 

ʋ-
- 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,Co. 

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, Ct. 

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
-1

) 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 = b)  is     k2t =   ─────── ,  using 

a (a – x) 

conductivity instead of concentration as: 

 

              Co  at  t = 0     ,  Ct   at   t = t  ,   and  C∞  at  t = ∞ 

 

    Therefor      a  =  Co – C∞  and   x = Ct - C∞ . 

 

                        1              Ct - C∞ 

         k2  =    ───  . ------------------          ………………….(11) 

                    a . t              C0– Ct 

                      1                        (Co – Ct )     

         Ct = ───────     ──────────   +    C∞   ……(12) 

a . K2    t 

                      Co – Ct                                                                                              1 

Plotting of    ───────   against Ct gives a streetlight  line  with  slope         ---- 

 t                                                                                                a . k2         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.Cl) 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¯¹) k (ms.cm¯¹) Λ (ms.cm².mol¯¹) 1 / Λ C. Λ 

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 4.72 124.211 0.008051 4.720 

0.032 4.27 133.4375 0.007490 4.270 

Cal.              Λ ∞=176.923                        Kd =0.0661 

 
 

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

measurements (Solvent MeOH). 
C (M.L¯¹) k (ms.cm¯¹) Λ (ms.cm².mol¯¹) 1 / Λ C. Λ 

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.              Λ ∞= 111.44                       Kd = 0.2423 

 
  

 

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

measurements (Solvent MeOH). 
C (M.L¯¹) k (ms.cm¯¹) Λ (ms.cm².mol¯¹) 1 / Λ C. Λ 

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.              Λ ∞= 109.61                  Kd = 0.0643 

 
 

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

measurements (Solvent MeOH). 
C (M.L¯¹) k (µs.cm¯¹) Λ (µS.cm².mol¯¹) 1 / Λ C. Λ 

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.              Λ ∞ = 461.32                  Kd = 0.124 

 
 

Table (5):Dissociation constant of Kan.BZ. at several concentration from conductivity 

measurements (Solvent MeOH). 
C (g. L¯¹) k (µs.cm¯¹) Λ (µS.cm².mol¯¹) 1 / Λ C. Λ 

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.              Λ ∞ = 357.73                  Kd = 0.0154 
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Table (6):Dissociation constant of Neo.BZ. at several concentration from conductivity 

measurements (Solvent MeOH). 
C (g. L¯¹) k (µs.cm¯¹) Λ (µS.cm².mol¯¹) 1 / Λ C. Λ 

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.              Λ ∞ = 652.13                  Kd = 0.00353 

 

 

Table (7):Dissociation constant of Gent.BZ at several concentration from conductivity 

measurements (Solvent MeOH). 
C (g. L¯¹) k (µs.cm¯¹) Λ (µS.cm².mol¯¹) 1 / Λ C. Λ 

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.             Λ ∞ = 1222.67                  Kd = 0.0015 

 

 

Table (8):Dissociation constant of Gent.T.P.S. at several concentration from conductivity 

measurements (Solvent MeOH). 
C (g. L¯¹) k (µs.cm¯¹) Λ (µS.cm².mol¯¹) 1 / Λ C. Λ 

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.              Λ ∞=1456.7              Kd=0.069 

 

 

Table (9):Dissociation constant of  Streptomycin at several concentration from conductivity 

measurements (Solvent MeOH). 
C (M. L¯¹) k (ms.cm¯¹) Λ (mS.cm².mol¯¹) 1 / Λ C. Λ 

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. L¯¹) k (µs.cm¯¹) Λ (µS.cm².mol¯¹) 1 / Λ C. Λ 

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.              Λ ∞ = 66.49                  Kd= 0.024 
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Table (11):Dissociation constant of Strept.BZ.S.at several concentration from conductivity 

measurements (Solvent MeOH). 
C (g. L¯¹) k (µs.cm¯¹) Λ (µS.cm².mol¯¹) 1 / Λ C. Λ 

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.             Λ ∞= 2125.056                      Kd = 0.000485 

 

 

Table (12): Dissociation constant of Strept.T.P.S. at several concentration  from conductivity 

measurements (Solvent MeOH). 
C (g. L¯¹) k (µs.cm¯¹) Λ (µS.cm².mol¯¹) 1 / Λ C. Λ 

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 4.4 

Cal.              Λ ∞=556.1                  Kd= 0.0065 
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Figure (1): Determination of dissociation constant (Kd) from plotting (1/Λ) against (C. Λ) for 

BZ.CL.    
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 1 / Λ 

Slope = 3008.9            b = -27.0  

Figure (2): Determination of dissociation constant (Kd) from plotting (1/Λ) against (C. Λ) for 

BZ.S.CL.     

 

 

 
1 / Λ 

Slope = 772.778             b = -7.0504 

 

Figure (3): Determination of dissociation constant (Kd) from plotting (1/Λ) against (C. Λ) for 

T.P.S.CL. 

 

 

 

 

 

 

2 4 6 8 10 12 14

x 10
-3

-25

-20

-15

-10

-5

0

5

10

15
BZ.S.CL

Xi

Y
i

2 4 6 8 10 12 14 16

x 10
-3

-6

-4

-2

0

2

4

6

T.P.S.CL

Xi

Y
i

C
. 
Λ

 

 
C

. 
Λ

 



158 

 
 

Efhema & Khalaf 

(2021) 13(1): 148-166 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
 

 
   1 / Λ 

 Slope=26295.0              b=-57.0 

 

Figure (4): Determination of dissociation constant (Kd) from plotting (1 / Λ) against (C. Λ) for 

Ph.A.   
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Figure (5): Determination of dissociation constant (Kd) for Neo.BZ. /A from plotting (1 / Λ) 

against (C. Λ).  
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Slope = 2200.8            b = -1.8 

 

Figure (6): Determination of dissociation constant (Kd) for Gent.BZ. from plotting (1 / Λ) 

against (C. Λ).  
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Figure (7): Determination of dissociation constant (Kd) for Streptomycin  from plotting (1 / Λ) 

against (C. Λ).  
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      1 / Λ 

 Slope = 3825.1                 b = -1.8 

 

Figure (8): Determination of dissociation constant (Kd) for Strept.BZ.S. from plotting (1 / Λ) 

against (C. Λ). 
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Figure (9): Determination of dissociation constant(Kd) for Strept.T.P.S from plotting (1 / Λ) 

against (C. Λ). 

 

Conductivity measurements 

Dissociation constant(Kd) 

The conductivity measurements to calculate dissociation constant(Kd) through dilution 

for reagents as in (Tables1-4) and for antibiotic-derivatives as in (Tables4-12).The dissociation 

constant(Kd) for reagents follow the order T.P.S.Cl (0.0643)<BZ.Cl(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 (ᴧ∞), is differ for 

antibiotic-derivatives which leads to give various values of dissociation degree. From (Table9) 

the value of Λ∞, for Gen.BZ.S. is (1601 μS.cm
2 

.mol
-1 

) which give dissociation degree (α ) is 

equal to (0.212). 

 

Table (13):Kinetic study of D-glucose-phthalic anhydride derivatives. 

Time (min.) Vol. Of NaOH (mL) ύ 1/ ύ [A]/ ύ 

5 15.0 0.300 3.34 0 0.9000 

10 17.4 0.348 2.870 0.7760 

15 20.0 0.400 2.500 0.6750 

20 21.5 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 

ᶹ-
- average number of reagent molecule bonded to one antibiotic olecule.                   

 

Table (14): Determination of rate constant Neo.BZ. by conductivity Measurement (MeOH). 
t (min). (C0- C t)/t C t (µs.cm¯¹) K (µs.cm¯¹. min ¯¹) 

0 ∞ 69.3 - 

2 20.85 27.6 926.67 

4 10.4 27.7 416.0 

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) (C0- C t)/t C t (µs.cm¯¹) K (µs.cm¯¹. min ¯¹) 

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). (C0- C t)/t C t (µs.cm¯¹) K (µs.cm¯¹. min ¯¹) 

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 33.3 50.0 

23 1.57 33.2 41.86 

50 0.752 31.7 - 

Cal.                    Rate constant (k)=863.93 Average=140.689 
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Figure (10):The relation between (1/ ύ) and [A]/ ύ. 
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  Figure (12):Curve of (C0- C t)/t vs. C t for Neo.BZ. /A. 
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Figure (13):Curve of (C0- C t)/t vs. Ct for Strept.BZ.S. /A. 
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    Figure (14):Curve of (C0- C t)/t vs. C t for Strept.T.P.S. /A.  
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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: 

 

O                             O 

׀׀׀׀  

R-C-OR + OH
- 
  → 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 



165 

 
 

Efhema & Khalaf 

(2021) 13(1): 148-166 

 

 المجلة العراقية لبحىث السىق وحماية المستهلك

Iraqi Journal of Market Research and Consumer Protection 

 
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
2
 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 pKdin (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).  

A andC B C
K

1 K
2

 

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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