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Abstract 

      This work aims to produce hydrolyzed collagen by utilizing slaughterhouse waste, 

specifically bovine bones, as part of the effort to exploit animal waste and recycle it using 

sustainable and value-added methods. 

      The methodology relies on the pyrolysis process, using specific treatment steps: first, 

degreasing using acetone and ethanol; then, demineralization using hydrochloric acid; and 

finally, removal of non-collagenous proteins using a sodium hydroxide solution. 

      This method was chosen for its simplicity, low cost, and because it is non-toxic and non-

polluting to the environment. 

      This project opens prospects for multiple industrial applications in the food, cosmetic, 

and health industries, while also emerging as an effective environmental solution for 

managing slaughterhouse waste." 

Résumé 

      Ce travail vise à produire du collagène hydrolysé en valorisant les déchets d'abattoir, 

notamment les os bovins, dans le cadre d'une démarche visant à exploiter les déchets 

animaux et à les recycler par des méthodes durables et à valeur ajoutée. 

      La méthodologie repose sur un procédé de pyrolyse, avec des étapes spécifiques de 

traitement : d'abord, un dégraissage à l'acétone et à l'éthanol ; ensuite, une déminéralisation 

à l'acide chlorhydrique ; et enfin, l'élimination des protéines non collagéniques à l'aide d'une 

solution d'hydroxyde de sodium. 

      Cette méthode a été retenue pour sa simplicité, son faible coût, et parce qu'elle est non 

toxique et non polluante pour l'environnement. 

      Ce projet ouvre des perspectives pour de multiples applications industrielles dans les 

domaines alimentaire, cosmétique et sanitaire, tout en s'imposant comme une solution 

environnementale efficace pour la gestion des déchets d'abattoir." 

 ملخص 

 إطارفي  وذلكالعظام البقرية  وبالتحديدباستغلال مخلفات المجازر  وذلكيهدف هذا العمل الى الكولاجين المهدرج       

قيمة مضافة وذاتتدويرها بطرق مستدامة  واعادةالسعي نحو استغلال النفايات الحيوانية    

خطوات معالجة اول نزع الدهون باستخدام  وباستخدامتتمثل منهجية العمل في الاعتماد على طريقة التحلل الحراري       

نزع البروتينات الغير كولاجينية باستخدام  وايضاثم نزع المعادن باستخدام حمض الهيدروكلوريك  والايثانولالاسيتون 

 محلول هيدروكسيد الصوديوم

       .      تم اعتماد هذه الطريقة و ذلك لسبب بساطتها و قلة تكلفتها وانها غير مسببة لأثر سام و تلوثي للبيئة 

كما يبرز كحل   والصحيةيفتح هذا المشروع افاقا لتطبيقات صناعية متعددة في مجالات الصناعات الغذائية التجميلية       

 بيئي فعال لإدارة نفايات المجازر 
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General  introduction 
 

      Bovine bone collagen is considered one of the most important functional proteins used  

across a wide range of industrial, medical, and cosmetic applications. This structural protein is 

extracted from connective tissues, particularly bovine bones, which are a rich source of type I 

collagen, known for its strength and vital role in maintaining tissue elasticity and supporting  

the structure of skin, bones, and joints.      

 The goal of extracting collagen from bovine bones goes beyond utilizing a valuable by-

product; it also aims to develop nutritional supplements, cosmetic formulations, and 

biomedical products that promote joint health, enhance skin appearance, and accelerate  

wound healing [1]. 

      Historically, animal tissues, including bones, have been used since ancient times to 

prepare traditional ointments, medicinal broths, and adhesives. Thousands of years ago, 

people were already aware of the beneficial properties of gelatin ( the hydrolyzed form of 

collagen ) derived from boiling bones. It was commonly used for wound healing and as an 

energy-rich food. With the advancement of science, extraction and purification techniques 

have significantly evolved, producing high-quality collagen that now plays a central role in  

modern industries [2].     

      However, this progress has not come without challenges. Chief among them are the high 

production costs, largely due to the use of expensive chemicals such as enzymes and organic 

solvents, along with the complexity of separation and purification steps. Additionally, some 

traditional extraction methods generate significant amounts of solid and liquid waste, creating 

environmental burdens that conflict with modern efforts to promote sustainability and circular  

economy principles. 

      Therefore, in this research, we decided to produce collagen locally using a simple, low-

cost method that is not polluting or harmful to the environment. Our researchit begins with a 

general introduction and ends with a conclusion.  is divided into three chapters: 

• The first chapter contains a bibliographic study on collagen in general. 

• The second chapter focuses on the production of hydrolyzed collagen using the 

thermal hydrolysis method. 

• The third chapter presents a discussion and commentary on the obtained results.  
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I. 1. Bovine bone collagen 

Bovine bone collagen is a type of structural protein extracted from the bones of 

cattle, widely used in the fields of health, beauty, and nutrition. This type of 

collagen is rich in amino acids such as glycine, proline, and hydroxyproline, which 

are essential for supporting the health of joints, skin, and bones [3]. 

 

Figure I. 1. Illustration of the structure of collagen obtained from bovine hide and 

the effect of enzymatic hydrolysis [4]. 

I. 2. History of bovine bone collagen use throughout 

civilizations and ages 

The use of bovine bone collagen dates back thousands of years, initially 

through the indirect extraction of gelatin by boiling bones in water. In ancient 

civilizations such as China and Egypt, bone broth was prepared as a nutritious 

food believed to strengthen the body,  

 

though people at the time were unaware that collagen was the key active 

component behind these health benefits  
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Figure I. 2. bone broth [5]. 

In traditional chinese medicine, bone broth was considered a remedy to 

promote overall health, especially for bones, joints, and skin. It was believed 

to enhance the body’s vital energy, or Qi. In ancient Egypt, glue made from 

animal bones (which contains collagen) was used in artistic and carpentry works, 

demonstrating early knowledge of the adhesive properties of this natural material. 

During the middle Ages in Europe, animal glue extracted from bones was used 

in bookbinding and furniture making, while collagen-rich soups were traditional 

remedies for joint pain and bone fractures [2]. 

Figure I. 3. glue made from animal bones [6]. 

5 
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With scientific advancement in the 20th century, researchers began studying the molecular 

structure and biological functions of collagen. This led to more precise extraction and 

purification of collagen from bovine bones for use in medical and cosmetic applications, such 

as skincare products, joint health supplements, and bioactive wound dressings [2]. 

I. 3. Benefits of bovine bone collagen 

I. 3. 1. Improves skin health and combats signs of aging 

Recent research has shown that consuming collagen peptides derived from bovine bones can 

effectively contribute to improving skin health and overall appearance. These peptides are 

easily absorbed in the digestive system and stimulate skin cells to produce new collagen, 

thereby supporting the skin’s structure from within. 

➢ With continued use, these peptides have been found to 

• Increase skin elasticity and enhance its ability to stretch and return to its natural shape. 

• Raise the natural collagen content in the deeper layers of the skin. 

• Help reduce skin sagging and the appearance of fine wrinkles, especially around the 

eyes and mouth. 

• Significantly improve skin radiance and hydration. 

Clinical studies have confirmed these effects, reporting noticeable improvements in skin 

elasticity and reduced signs of aging within 8 to 12 weeks of regular use [7]. 

Table I. 1. degree of skin laxity (DSL) of chronologically aged mice after the administration of 

collagen peptides for 8 weeks [8]. 
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I. 3. 2. Support for joint and bone health 

Bovine bone collagen, especially in its hydrolyzed form, is considered a dietary 

supplement used to support joint and bone health. It is believed that consuming bovine bone 

collagen helps strengthen cartilage, reduce joint pain, and improve mobility  [9] . 

I. 3. 2. 1. Improvement of arthritis symptoms 

A study conducted on 250 patients suffering from knee arthritis, who took 10 grams of 

hydrolyzed collagen daily for 6 months, showed significant improvement in joint comfort and 

pain reduction compared to the placebo group [9]. 

I. 3. 2. 2. Improvement of joint function 

Another study reported that consuming 10 grams of hydrolyzed collagen daily led to 

notable improvements in joint function and pain reduction in arthritis patients [10]. 

I. 3. 2. 3.Improvement in quality of life 

Taking 10 grams of collagen peptides daily for 6 months resulted in significant improvements 

in joint function and pain reduction, contributing to enhanced quality of life for the 

participants [10]. 

I. 3. 3. Prevention of bone density loss 

Collagen makes up about 90% of the organic protein in bones and is responsible for their 

structure, flexibility, and ability to withstand pressure. As we age, the natural production of 

collagen in the body decreases, contributing to the loss of bone density and increasing the risk 

of osteoporosis, especially in postmenopausal women due to the sharp decline in estrogen 

levels [11]. 

I. 3. 3. 1. Support for bone density in postmenopausal w o me n  

A study published in the journal Nutrients in 2018 was conducted on 131 postmenopausal 

women who took 5 grams of collagen peptides daily for 12 months. The results showed a 

significant increase in bone mineral density in the spine and hip compared to the control 

group [11]. 
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I. 3. 3. 2. Stimulation of bone formation and reduction of bone mass 

loss 

A study published in the Journal of Bone and Mineral Research showed that collagen 

intake stimulates the production of proteins involved in bone formation, such as osteocalcin, 

and reduces the rate of bone breakdown [11]. 

I. 3. 4. Supporting digestive health 

Collagen is considered one of the essential proteins that contribute to digestive health 

through various mechanisms [2]. 

I. 3. 4. 1. Strengthening the gut lining 

Collagen contains amino acids like glycine and proline, which help repair and regenerate 

the gut lining. This reduces intestinal permeability and improves gut function [2]. 

 

 

 

 

 

 

 

 

 

Figure I. 3. how collagen peptides benefit your gut health [12]. 

8 



Chapter I General information about Bovine bone collagen 

9 

 

 

I. 3. 4. 2. Supporting stomach acid production 

The glycine in collagen stimulates the production of stomach acid, which aids digestion 

and reduces symptoms like bloating and indigestion [2]. 

I. 3. 4. 3. Reducing intestinal inflammation 

Collagen possesses anti-inflammatory properties that soothe inflamed tissues in the 

digestive tract, benefiting conditions such as Irritable Bowel Syndrome (IBS) [2]. 

I. 3. 4. 4. Promoting growth of beneficial bacteria 

Collagen promotes the growth of beneficial bacteria in the gut, helping maintain a 

balanced microbiome and improving overall digestive health [2]. 

I. 3. 5. Strengthening hair and nails with bovine bone collagen 

Bovine bone collagen is a rich source of amino acids such as glycine, proline, and 

hydroxyproline, which are essential for the production of keratin the primary protein in hair 

and nails. Studies show that collagen supplementation can lead to noticeable improvements in 

hair strength and shine, as well as faster nail growth and reduced brittleness [7]. 

I. 3. 5. 1. Benefits of collagen for hair 

I. 3. 5. 1. 1. Stimulating hair growth and density 

Supplementing with hydrolyzed collagen can stimulate keratin production, supporting 

faster hair growth and increased density [7]. 

I. 3. 5. 1. 2. Strengthening hair follicles and reducing hair loss 

Collagen supports the dermal layer where hair follicles reside, enhancing follicle stability 

and reducing hair loss [7]. 
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I. 3. 5. 1. 3. Enhancing hair elasticity and shine 

Collagen’s moisture-retaining properties help hydrate the scalp and hair, improving hair  

 

Figure I. 4. The effect of collagen on hair [13]. 

I. 3. 5. 2. Benefits of collagen for nails 

I. 3. 5. 2. 1. Promoting nail growth 

A 2017 clinical study found that taking collagen peptides daily for 24 weeks increased 

nail growth rate by 12% [7]. 

I. 3. 5. 2. 2. Reducing nail breakage 

The same study reported a 42% reduction in nail breakage, indicating improved nail 

strength [7]. 

 

elasticity and shine [7]. 
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I. 3. 5. 2. 3. Improving overall nail appearance 

 Regular collagen use also helped reduce surface imperfections such as ridges and cracks, 

giving nails a smoother and healthier look [7]. 

I. 3. 6. Improving sleep quality 

I. 3. 6. 1. Glycine improves sleep quality 

Glycine, a key amino acid found abundantly in collagen, contributes to better sleep by: 

• Lowering core body temperature, which promotes deep sleep. 

• Reducing fatigue and sleepiness in the morning. 

• Enhancing memory and cognitive performance upon waking [14]. 

I. 3. 6. 2. Collagen peptides and sleep enhancement 

Preliminary clinical reports suggest that taking collagen peptides especially before 

bedtime may: 

• Reduce nighttime awakenings. 

• Increase time spent in deep sleep (Slow Wave Sleep). 

• Improve morning mental alertness and focus . 

➢ Note: 

The often-cited claim of taking 15 grams of collagen peptides one hour before bed 

originates from internal studies conducted by collagen manufacturers like Gelita [14]. 

I. 3. 7. Enhancing muscle health and post-workout recovery 

Bovine bone collagen contributes significantly to muscle growth and speeds up post- 

exercise recovery, making it highly beneficial for athletes [14] 
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I. 3. 7. 1. Supporting muscle growth 

Bovine bone collagen is rich in essential amino acids such as glycine, proline, and 

hydroxyproline, which play a crucial role in building and maintaining muscle tissue . 

Supplementing with collagen can stimulate muscle protein synthesis, thereby supporting 

muscle development, especially during resistance training [14]. 

I. 3. 7. 2. Accelerating post-workout recovery 

Consuming 20 grams of collagen peptides daily may reduce muscle damage and soreness 

caused by exercise (DOMS), leading to faster muscle recovery. This allows athletes to return 

to training more quickly and with improved performance [14]. 

I. 3. 7. 3. Preventing muscle and joint injuries 

Collagen supports the strength of connective tissues and tendons, helping to lower the risk of 

injury during intense physical activities and improving muscle endurance [14]. 

I. 3. 8. Supporting heart and cardiovascular health 

Collagen plays an essential role in supporting the heart and vascular system by 

strengthening blood vessels and enhancing circulation. It contributes to maintaining the 

elasticity of arteries and preventing their stiffening [10]. 

I. 3. 8. 1. Enhancing arterial elasticity 

Collagen is a crucial component of blood vessel structure, particularly arteries. As the 

body ages or collagen levels decrease, arterial walls can lose their flexibility, which increases 

the risk of atherosclerosis and high blood pressure. Supplementing with bovine bone collagen 

helps maintain the structure and elasticity of these vessels [10]. 

I. 3. 8. 2. Poreventing arterial stiffness 

Collagen supplements may help reduce plaque buildup in arteries and improve blood flow,  

lowering the risk of heart disease. This preventive function makes collagen a 

natural option for supporting cardiovascular health [10]. 
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I. 3. 8. 3. Improving circulation 

By strengthening both small and large blood vessels, collagen improves overall blood 

circulation throughout the body, allowing oxygen and nutrients to be delivered more  

I. 4. Collagen extraction methods 

I. 4. 1. Acid-soluble collagen (ASC) 

This method uses a mild acid like acetic acid to break down the bonds between collagen 

fibers inside the bone. Demineralized bones are soaked in the acid for several hours to days to 

extract the acid-soluble collagen [15]. 

I. 4. 2. Alkaline extraction 

Bones are treated with an alkaline solution such as NaOH to remove non-collagenous 

proteins and impurities. This step purifies the collagen and may extract some collagen directly 

[15]. 

I. 4. 3. Enzymatic extraction 

An enzyme such as pepsin is used to hydrolyze non-collagenous bonds in the bones after 

acid treatment, facilitating the release of collagen without destroying its triple-helix structure. 

Often combined with acid extraction [15]. 

I. 4. 4. Salt-soluble collagen (SSC) 

Bones are soaked in a salt solution such as NaCl to extract collagen that is soluble in salt. 

This method is typically used as a preliminary step before acid or enzymatic extraction [15] . 

I. 4. 5. Ultrasound-assisted extraction (UAE) 

Ultrasound waves are used to break down bone tissues and accelerate the transfer of 

collagen into the liquid medium. Commonly used in combination with acid or enzymatic  

effectively to organs and muscles [10]. 

 

extraction to increase efficiency [16]. 
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I. 4. 6. Steam exposition 

Bones are exposed to high-pressure steam and then rapidly depressurized, causing tissue  

I. 4. 7. Combined enzymatic and ultrasound extraction 

Different enzymes (like pepsin and pancreatic) are used alongside ultrasound waves, 

enhancing tissue breakdown and producing purer collagen with fine molecular structures [15]. 

I. 4. 8. Ammonium bicarbonate extraction 

This method uses ammonium bicarbonate solution to extract collagen, especially from 

sensitive or archaeological samples, without causing significant degradation [15]. 

I. 4. 9. Thermal hydrolysis 

The thermal extraction method of collagen is a technique that relies solely on the use of 

heat and water to break down the triple-helical structure of collagen found in animal materials 

(such as bones or skin) [15]. 

I. 5. Comparison of collagen extraction methods 

This table compares various collagen extraction methods based on production cost, 

environmental impact, and product effectiveness. Thermal Hydrolysis is highlighted as the 

most efficient method. 

 

Table I. 2. Comparison of Collagen Extraction Methods from Bovine Bone [17] [18] [19]. 

Method Production 

Cost 

Environmental 

Impact 

Product Effectiveness Notes 

1. Acid-Soluble 

Collagen 

(ASC) 

Medium Uses acid, may 

generate 

chemical waste 

Moderate purity and 

yield 

Time- 

consuming 

process 

rupture and making it easier to separate components, including collagen [16]. 
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2. Alkaline 

Extraction 

Low Alkaline waste 

harmful to 

environment 

Good at cleaning, not 

for pure collagen 

Used as a pre- 

treatment step 

3. Enzymatic 

Extraction 

High Eco-friendly 

depending on 

enzyme 

High purity and quality Enzyme cost is 

high 

4. Salt-Soluble 

Collagen (SSC) 

Very Low Low Very limited 

effectiveness 

Rarely used 

alone 

5. Ultrasound- 

Assisted 

Extraction 

(UAE) 

Medium to 

High 

Consumes 

electrical 

energy 

Enhances effectiveness 

when combined 

Not standalone 

method 

6. Steam 

Explosion 

Medium Water and 

energy 

consumption 

Good at tissue 

breakdown, partial 

collagen damage 

Requires 

special 

equipment 

7. Enzyme + 

Ultrasound 

Very High Low Very pure collagen Complex and 

expensive 

8. Ammonium 

Bicarbonate 

Extraction 

High Low Used for 

sensitive/archaeological 

samples 

Not common 

for industrial 

use 

9. Thermal 

Hydrolysis 

Low Recyclable 

water use 

Good yield Best 

industrially 

and 

economically 
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I. 6. Forms of bovine bone collagen 

I. 6. 1. Hydrolyzed collagen (collagen peptides) 

Hydrolyzed collagen is a form of collagen that has undergone enzymatic hydrolysis, 

breaking down long collagen chains into smaller molecules called collagen peptides. This  

I. 6. 1. 1. Health benefits 

▪ Improves skin elasticity and reduces wrinkles 

▪ Supports joint health and reduces pain. 

▪ Helps maintain bone density. 

▪ Strengthens hair and nails. 

▪ Enhances sleep quality due to glycine content. 

▪ Promotes muscle recovery after workouts. 

▪ Supports heart and vascular health [3]. 

I. 6. 1. 2. Properties 

• Fully dissolves in both hot and cold water. 

• Tasteless and odorless. 

Easy to add to beverages and meals [3]. 

 

 

form is highly soluble and easily absorbed by the body[3]. 

 

Figure I. 5. Hydrolyzed Collagen [20]. 
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I. 6. 2. Raw collagen (collagen-rich bone powder) 

It is a powder extracted from bones after cleaning, drying, and grinding. It is not 100% 

pure collagen, but it contains: 

- A high percentage of collagen (especially Type I collagen). 

- Inorganic compounds such as: 

- Calcium (from hydroxyapatite Ca₁₀(PO₄)₆(OH)₂). 

- Phosphate. 

- Some remaining organic residues [3]. 

• Note 

At this stage, collagen is not yet hydrolyzed or purified, which is why it's called raw 

collagen. 

I. 6. 2. 1. Properties 

- Color: Off-white to light yellow or pale gray. 

- Texture: Fine or semi-coarse depending on the grinding level. 

- Odor: Mild, may retain a slight organic smell if not thoroughly cleaned. 

- Insoluble in water, but contains collagen bound with minerals [3]. 

I. 6. 2. 2. Main applications 

1. As a raw material in: 

- Producing purified or hydrolyzed collagen later. 

- Preparing gelatin. 

- Extracting mineral compounds (such as organic calcium). 

2. In laboratories 

- As a starting material for collagen extraction analysis. 



Chapter I General information about Bovine bone collagen 

18 

 

 

- To test the effectiveness of different extraction methods. 

3. In some industries: 

- Eco-friendly building materials (bio-based materials). 

- Biofilters. 

- Organic fertilizers after composition adjustment [3]. 

• Important Note 

This form is not used directly in cosmetics or food products, because it is not purified. 

It must undergo thermal or enzymatic hydrolysis to become suitable for sensitive applications . 

I. 6. 3. Native collagen 

It is a pure protein extracted from bones, skin, or tendons through a series of careful 

purification steps without breaking down or denaturing its molecular structure. 

Native collagen retains its natural triple helix structure, making it very different from 

hydrolyzed or denatured collagen [3]. 

I. 6. 3. 1. Properties 

- Form Long fibers or gel-like substance at higher concentrations. 

- Color Transparent to pearly white. 

 

- Solubility Insoluble in water, but soluble in mild acids (like diluted acetic acid). 

- Molecular Structure Retains the native triple helix structure. 

- Thermal Stability Less stable than hydrolyzed collagen and turns into gelatin at higher 

temperatures. 

It accounts for more than 90% of the body’s total collagen [3]. 

 

 



Chapter I General information about Bovine bone collagen 

19 

 

 

I. 6. 3. 2. Main applications 

1. In regenerative medicine 

- Skin grafts 

- Wound and burn dressings 

- Tissue engineering scaffolds 

2. In biological research 

- Cell adhesion and growth studies 

- Supporting stem cell cultures 

3. In premium cosmetic products (after further modification) 

- Anti-aging creams 

- Deep hydration masks [3] 

• Important Note 

Native collagen is expensive and difficult to produce because maintaining its triple helix 

structure requires very strict conditions. 

This form is not used in food but rather in medical and research applications only .  
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II. 1. Generalities 

Physical and Chemical Gelatins Properties: 

➢ Physical Properties: 

• Soluble in water (both cold and hot). 

• Fine white to yellowish powder. 

• Virtually tasteless and odorless  

• Low viscosity when dissolved. 

• Molecular weight ranges from 2000 – 6000 Daltons. 

➢ Chemical Properties: 

• Mixture of short peptides (partially hydrolyzed collagen). 

• Rich in amino acids: glycine, proline 

, and hydroxyproline. 

• Approximate formula: (C₆H₉NO₂)n. 

• pH range: 4.8 to 7.0 in solution. 

• Easily absorbed and digested due                           

to the short peptide chains.                                                           

 

 

 

 

 

 

 

 

 

 

 

 

Figure II. 1. structure of hydrolyzed collagen[21]   
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II. 2. Expermenlal protocol 

➢ Step 2: Initial preparation 

      The collagen extraction process begins with thorough cleaning of the bones to remove any 

impurities or attached tissue. First, 500 grams of bovine bones are washed under running 

water, and any remaining meat or tissue is carefully scraped off. The bones are then boiled in 

a large pot containing 10 liters of water mixed with 300 to 400 grams of salt for 30 minutes. 

This step helps sterilize the bones and break down unwanted proteins. After boiling, the bones 

are rinsed thoroughly with cold water to remove residual salt and impurities. 

      Next, the bones are cut into small pieces or ground to create a more homogeneous 

material, facilitating later collagen extraction. After cutting, 200 grams of the bones are 

soaked in a mixture of ethanol and acetone (200 ml each) for 24 hours to remove residual fat. 

The container is shaken every 6 hours to ensure proper interaction between the solution and 

the bones. After soaking, the bones are rinsed multiple times with distilled water to eliminate 

traces of alcohol and acetone. Finally, the bones are dried either in an oven at 50°C for 24 

hours or left to air-dry completely. 

 

Figure II. 2 .  degreasing with acetone and ethanol 
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Figure II. 3. bovine bone after drying   

➢ Step 2: demineralization  

      Following initial preparation, 100 grams of the treated bones are soaked in 1 liter of 0.5M 

hydrochloric acid (HCl) for 24 to 48 hours. The acid dissolves the mineral salts in the bones, 

such as calcium and phosphate, making the collagen more extractable. During this period, the 

mixture is stirred occasionally to ensure uniform interaction. After the allotted time, the bones 

are rinsed thoroughly with distilled water until the pH of the solution is neutral (around 7), 

indicating complete removal of residual acid. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure II. 4. demineralization 
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➢ Step 3: non-collagenous protein removal  

      The bones are then soaked in 1 liter of 0.1M sodium hydroxide (NaOH) for 6 to 12 hours. 

This solution breaks down non-collagenous proteins that could interfere with the purity of the 

final product. The mixture is stirred every 2 hours to enhance the reaction. After completion, 

the bones are rinsed again with distilled water until the solution is neutral, ensuring all traces 

of alkali are removed. 

➢ Step 4: hydrothermal extraction  

      At this stage, 25 grams of the treated bones are mixed with 250 ml of distilled water and 

heated in a water bath at 60°C for 6 to 12 hours. Care is taken not to exceed 70°C to preserve 

the structural integrity of the collagen. The mixture is stirred occasionally to promote 

extraction. After the allotted time, the solution is filtered to separate the liquid containing 

hydrolyzed collagen from any remaining bone residue. 

 

Figure II. 5. bone sample 
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Figure II. 6. hydrothermal extraction 

 

Figure II. 7. collagen-rich solution filtration 
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➢ Step 5: concentration and collagen precipitation 

      The collagen-containing liquid is evaporated at 50°C to reduce its volume to 

approximately 200 ml, thereby increasing collagen concentration. Next, 250 ml of cold 95% 

ethanol is added to 125 ml of the collagen extract, and the mixture is refrigerated for 12 to 24 

hours to precipitate the collagen. The resulting precipitate is filtered and washed with 50 ml of 

cold ethanol to remove any remaining impurities. 

 

Figure II. 8. collagen precipitation in ethanol 

➢ Step 6: drying  

      Twenty-five milliliters of diethyl ether is added to the precipitate and left for 10 minutes 

before final filtration. The precipitated collagen is then dried in a vacuum oven at 40–50°C for 

24 hours. The final product is a white to off-white powder or flakes of hydrolyzed collagen, 

odorless and water-soluble, making it suitable for medical and food applications. 
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Figure II. 9. collagen sample 

II. 3. Results 

II. 3. 1. Yield 

mtcollagen=3.75g , mpcollagen=2.43g     ,     R=(2.43/3.75)*100 = 64% 

II. 3. 2. Uv-vis analysis 

 

 

 

 

 

 

 

 

 

 

 

Figure II. 10. uv_vis absorption spectrum of hydrolysed collagen 
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II. 4. Melting test of collagen 

      A melting test was conducted on a sample of hydrolyzed collagen by placing a measured 

quantity of the material in a test tube and subjecting it to a controlled water bath at a constant 

temperature of 80°C. After approximately one hour, no visible change was observed in the 

sample, as it retained its structure without any noticeable melting or transformation under 

these conditions. 

 

Figure II. 11. melting test 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure II. 12. collagen sample after melting test 
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II. 5. Solubility test of hydrolyzed collagen 

      A solubility test was performed by placing a sample in water at room temperature. After 

brief stirring, immediate and complete dissolution of the sample in the aqueous solution was 

observed, indicating high solubility in the aqueous medium. 

 

Figure II. 13. collagen powder immediately after placing it in water 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure II. 14. water-soluble collagen 
 



Chapter III discussion of results 
 

 30 

 

 

 

 

 

 

 

 

Chapter III 

Discussion of 

results 

 

 



Chapter III discussion of results 
 

 31 

III.1. Synthesis yield  

III. 1. 1. Efficiency calculation 

      The efficiency of collagen extraction from bovine bones was evaluated by 

comparing the experimentally obtained mass of hydrolyzed collagen to the 

theoretical maximum yield. It is well-established that bovine bones contain 

approximately 15% collagen by weight (Shoulders & Raines, 2009; Liu et al., 2009). 

Based on this value, the theoretical maximum yield from the sample used in this 

study was calculated to be 3.8 grams 

      Following the extraction and hydrolysis procedures, 2.43 grams of hydrolyzed 

collagen were recovered. The efficiency (or yield) of the process was determined 

using the equation: 

 

𝑌𝑖𝑒𝑙𝑑 (%) = (  
𝑇ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐𝑎𝑙 𝑌𝑖𝑒𝑙𝑑

𝐴𝑐𝑡𝑢𝑎𝑙 𝑌𝑖𝑒𝑙𝑑
)  × 100 = (3.8/2.43) × 100 ≈ 64% 

 

      A 64% yield suggests that the extraction method was moderately efficient. 

Although it does not reach the theoretical maximum, it aligns with values commonly 

reported in the literature, where yields between 50% and 75% are typical depending 

on the specific extraction and hydrolysis conditions (Nagai & Suzuki, 2000; Gómez-

Guillén et al., 2011) [22] . 

      Several factors could explain the discrepancy between the actual and theoretical 

yields, including: 

• Incomplete solubilization of collagen during hydrolysis 

• Degradation or denaturation of collagen under non-optimal pH or temperature 

• Mechanical losses during filtration, centrifugation, or lyophilization 

• The presence of non-collagenous proteins and residual minerals 

      Despite these losses, the result indicates that the extraction protocol used was 

effective. Further optimization—including enzyme concentration, hydrolysis time, 
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temperature control, and purification steps—could help improve the yield in future 

work [23]. 

III. 1. 2. Scientific commentary on the 64% yield 

The extraction of hydrolyzed collagen from bovine bone resulted in a final yield of 2.43 

grams, corresponding to 64% of the theoretical maximum (3.8 grams). While not reaching the 

ideal 100%, this yield is considered satisfactory and falls well within the range typically 

reported for similar extraction methods, which commonly achieve yields between 50% and 

75% depending on the processing parameters and raw material characteristics (Liu et al., 

2009; Gómez-Guillén et al., 2011) [24]. 

Yields from collagen extraction are affected by various physicochemical and procedural 

factors, including the effectiveness of initial pretreatment steps (such as defatting and 

demineralization), the type and concentration of enzymes used (in the case of enzymatic 

hydrolysis), as well as critical processing conditions like reaction time, temperature, and pH. 

A 64% yield indicates that a substantial portion of the native collagen was successfully 

recovered, though some material loss likely occurred due to: 

• Incomplete solubilization of collagen molecules during hydrolysis; 

• Denaturation or degradation under non-optimal temperature or pH conditions; 

• Material losses during downstream steps such as filtration, centrifugation, or drying; 

• The presence of residual non-collagenous proteins or minerals, interfering with 

collagen recovery and purity. 

       Despite these limitations, the obtained yield suggests that the protocol used was 

effectively designed, especially given that no extensive optimization strategies were applied. 

From a practical standpoint, this level of efficiency is economically viable for larger-scale 

processing of bone waste and suggests strong potential for industrial application. 

      Importantly, if the 64% yield was achieved using thermal hydrolysis alone—without the 

use of enzymatic or chemical aids—this further highlights the efficacy and sustainability of 

the method. Thermal hydrolysis is known to be a cost-effective and environmentally friendly 

approach, relying solely on water and heat without introducing hazardous solvents or 

additives. In this case, the process demonstrates: 

• Minimal degradation of collagen into gelatin or peptides; 
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• Efficient recovery of intact collagen molecules; 

• Good control over operational conditions, such as extraction time and temperature; 

• Reproducibility and scalability, essential for commercial viability. 

      This result confirms the validity of the extraction method and its potential as a foundation 

for scale-up studies. Comparative literature supports these findings: for example, Liu et al. 

(2009) reported hydrolyzed collagen yields ranging from 55–70% using enzymatic methods, 

while Nagai and Suzuki (2000) obtained comparable results from fish skin and cartilage. 

Thus, the 64% yield achieved in this study is both technically competitive and scientifically 

robust [25] . 

 III. 2. UV-Visible Spectroscopy Analysis of Hydrolyzed 

Collagen 

       UV-Visible spectroscopy is a simple and rapid analytical technique used to 

confirm the presence of peptide structures and characteristic functional groups in 

biomolecules. In the case of hydrolyzed collagen, it helps detect optical signatures 

associated with peptide bonds and aromatic amino acid residues [19]. 

III. 2. 1. General shape of the spectrum 

 

      The spectrum shows a single, sharp, well-defined peak at 245 nm with 

a smooth downward slope afterward. 

      The absence of additional peaks confirms the absence of other absorbing 

species or contaminants. 

      This pattern matches published spectra for collagen extracted from biological sources. 

      The presence of a peak at 243 nm confirms active peptide bonds and thus the 

presence of collagen. 

      The red shift may result from partial hydrolysis or environmental factors that 

influence the protein structure. 

      The lack of significant absorption at 280 nm supports the purity of the sample. 

      The overall spectrum strongly indicates the successful extraction of collagen, likely 

[26]. 
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III.2.2. UV-Vis Spectrum Results 

      Figure II.10 displays the UV-Vis absorption spectrum of hydrolyzed collagen 

extracted from bovine bone. The spectrum was recorded in the wavelength range of 

200 to 800 nm. Two distinct absorption peaks are observed: 

• A main peak at 245 nm 

• A secondary peak at 284.67 nm 

These wavelengths are typical for protein-based compounds and confirm the 

peptidic nature of the sample. 

III.2.3. Spectrum Interpretation 

      The absorption peak at 245 nm is commonly attributed to π → π* electronic 

transitions of the C=O bonds found in peptide linkages. This spectral signature 

reflects the presence of peptide chains formed during collagen hydrolysis. The high 

intensity of this peak indicates that a significant number of amide bonds remain 

intact, suggesting preservation of the primary structure of collagen peptides. 

      The secondary peak at 284.67 nm is associated with the presence of aromatic 

amino acid residues, such as tyrosine, tryptophan, and phenylalanine. The 

appearance of this peak suggests that these amino acids were not completely 

degraded during hydrolysis. This indicates a mild or controlled hydrolysis process, 

which maintains the integrity of aromatic side chains—important for the bioactivity 

and functionality of the final product. 

III .2. 4. Discussion 

      The UV-Vis analysis yields results that are consistent with those expected for 

high-quality hydrolyzed collagen: 

      The strong absorbance at 245 nm confirms a substantial presence of peptide 

bonds, which are essential for the biological functionality of collagen. 
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      The presence of the peak near 285 nm confirms the existence of aromatic amino 

acids, typical of native collagen, albeit in moderate quantities. 

      The absence of absorption peaks beyond 300 nm indicates a low level of 

impurities or oxidized compounds, which reflects the purity and stability of the 

hydrolyzed collagen sample. 

      These results support the effectiveness of the applied extraction protocol and 

demonstrate that the final product retains the structural and functional features of 

hydrolyzed collagen, making it suitable for nutraceutical, cosmetic, or biomedical 

applications. 

III. 3.Melting test  

      Hydrolyzed collagen has already undergone hydrolysis using enzymes or high acidity, 

which breaks its molecular bonds and converts it into small peptides (short amino acid 

chains). 

      These peptides cannot reassemble to form the gel-like network (gelatin), even after 

heating or cooling. 

✓ The effect of heat on hydrolyzed collagen 

      It will dissolve easily in water (even without prolonged heating, as it is already soluble). 

      It will not gel when cooled and will remain liquid (because its molecular structure cannot 

form a gel). 

      The solution may become slightly thicker, but it will not have a gelatinous texture. 

       Hydrolysed collagen does not turn into gelatin ,and that’s because the process is 

irreversible because hydrolysis permanently destroys collagen's original structure. 

            To make gelatin, you need raw, non-hydrolyzed collagen (such as beef skin or fish bone 

powder). 

III. 4. Solubility test ز 

      The solubility test is a fundamental analytical tool for evaluating the physicochemical 

properties of hydrolyzed collagen, as its results reflect several key indicators used to assess 

product quality. One of the primary indicators is the efficiency of enzymatic hydrolysis; rapid and 

complete dissolution clearly demonstrates successful proteolytic cleavage of peptide bonds by 

enzymes. This result suggests the presence of low molecular weight peptides (less than 10 kDa) 



Chapter III discussion of results 
 

 36 

and confirms that the processing conditions  such as pH, temperature, and reaction time  were 

optimal. 

      From a physicochemical perspective, high-quality collagen is characterized by a high 

solubility coefficient and a short dissolution time of less than 60 seconds. It should form a true 

solution rather than a colloidal suspension, with no signs of agglomeration or clumping. This 

indicates complete and homogeneous solubility without any undesired physical phenomena. 

      Beyond the physical aspects, solubility also reflects important functional properties. High 

solubility is directly associated with increased bioavailability, making the collagen suitable for 

food fortification applications. It also enhances intestinal absorption, which is especially 

important for pharmaceutical uses. Additionally, good solubility often correlates with thermal 

stability in food products, expanding the range of potential industrial applications. 

      Finally, the solubility test plays a crucial role in quality control. It ensures the absence of 

insoluble impurities and confirms sample homogeneity. Furthermore, it serves as an indicator of 

the product’s compliance with established standards and specifications. 
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General conclusion 

In conclusion, this work represents the result of thoughtful consideration on how to enhance 

and modernize traditional collagen extraction methods by utilizing non-recyclable animal 

waste  materials previously regarded as mere environmental burdens  as valuable raw 

resources. The findings of this study have demonstrated the feasibility of obtaining a high-

quality product through relatively simple, locally accessible techniques, highlighting the 

potential to reduce dependency on imported materials and costly technologies. 

The impact of this project goes beyond scientific and technical dimensions. It also holds 

significant environmental and economic value by contributing to waste reduction and 

supporting local industries through the provision of natural raw materials applicable in 

various fields such as cosmetics, medicine, and food industries. 

This work stands as an initial step on a broader path toward sustainability and innovation. We 

hope it will serve as a foundation for future research aimed at improving yield, refining 

extraction techniques, and expanding the range of applications, ultimately contributing to 

national economic development while preserving the environment [27]. 

To improve the extraction efficiency, several process parameters can be 

optimized: 

• Increasing enzyme concentration and optimizing pH. 

• Extending hydrolysis duration to improve collagen solubilization. 

• Introducing pre-treatment steps such as ultrasonic or microwave-assisted 

extraction. 

• Improving purification and drying protocols to reduce material losses. 

Future experiments should aim to enhance both yield and quality, and 

investigate the structural integrity and functionality of the extracted collagen 

using FTIR spectroscopy,  

SDS-PAGE, or thermal stability assays.  
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 يمذيت:

اُؼب٢ُٔ ٗؾٞ الاهزظبد الأخؼش ٝاعزـلاٍ أُٞاسد أُزغذدح، أطجؾذ ئػبدح رض٤ٖٔ اُ٘لب٣بد اُؾ٤ٞا٤ٗخ ئؽذٟ ك٢ ظَ اُزٞعٚ       

َ ً٘لب٣بد ثؼذ اُزثؼ، ٓظذسًا ؿ٤ً٘ب ثبُجشٝر٤٘ َٔ بد اُشًبئض أُٜٔخ ُزؾو٤ن اُز٤ٔ٘خ أُغزذآخ. ٝرؼُذّ ػظبّ الأثوبس، اُز٢ ؿبُجًب ٓب رُٜ

 .٠ سأعٜب اٌُٞلاع٤ٖاُؾ٣ٞ٤خ راد اُو٤ٔخ اُؼب٤ُخ، ٝػِ

اٌُٞلاع٤ٖ ٣ؼُزجش ٓبدح اعزشار٤غ٤خ رذخَ ك٢ ػذح ط٘بػبد ٓضدٛشح، ًبُٔغزؾؼشاد اُزغ٤ِ٤ٔخ، ٝأٌُٔلاد اُـزائ٤خ،       

ٝأُ٘زغبد اُظ٤ذلا٤ٗخ. ٝٓغ اصد٣بد اُطِت اُؼب٢ُٔ ٝأُؾ٢ِ ػ٤ِٚ، ٝاسرلبع أعؼبس أُ٘زغبد أُغزٞسدح، رجشص كشطخ ؽو٤و٤خ 

 .ئخ عضائش٣خ رؼزٔذ ػ٠ِ اعزخلاص اٌُٞلاع٤ٖ ٓؾ٤ًِب ثزٌب٤ُق ٓ٘خلؼخ، ٝرو٤٘بد ثغ٤طخ ٝطذ٣وخ ُِج٤ئخلإٗشبء ٓإعغخ ٗبش

ئٕ ٛزا أُششٝع لا ٣وذّ ؽلاً ث٤ئ٤ًب كؾغت، ثَ ٣شٌَُ أ٣ؼًب كشطخ اهزظبد٣خ ٝاػذح ُخِن ه٤ٔخ ٓؼبكخ ٖٓ ٗلب٣بد ؽ٣ٞ٤خ       

زوجلاً ٗؾٞ الأعٞام أُـبسث٤خ ٝالإكش٣و٤خ، ٓٔب ٣غؼِٚ ٗٔٞرعًب ٓضب٤ًُب ٓزٞكشح ثٌضشح، ٓغ ئٌٓب٤ٗخ اُزٞعغ اُظ٘بػ٢ ٝاُزظذ٣ش ٓغ

 .ُلاهزظبد اُذائش١ ك٢ اُغضائش

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 :انًذىس الأول:تمذٌى انًششوع

 

 

 

 

 

 

 



 

 فكشة انًششوع )انذم انًمتشح( .1

 رظ٤٘غ اٌُٞلاع٤ٖ اُطج٤ؼ٢ اٗطلاهب ٖٓ اُؼظبّ اُجوش٣خ ًٔبدح ا٤ُٝخ

  طؾ٢ رغ٢ِ٤ٔ:  انُشبطيجبل 

 كٍف بذأث فكشة انًششوع 

ع٘خ ٝإ 25ثذأد كٌشح أُششٝع ٖٓ خلاٍ دساعخ رٞطِذ ئ٠ُ إٔ ًَ كشد ٣زشاعغ اٗزبط عغٔٚ ٌُِٞلاع٤ٖ ثذا٣خ ٖٓ       

ُي اعزٜلاى ٌٓٔلاد اٌُٞلاع٤ٖ ٝ ٓٞاد اُزغ٤َٔ اُز٢ رؾز١ٞ ػ٤ِٚ أطجؾذ ٓطِٞثخ ،ُزا ع٘وّٞ ثبُزبعش ًٞلاع٤ٖ ؽج٤ؼ٢ ٝ ٣زْ ر

ٖٓ خلاٍ ارجبع ؽش٣وخ اُزؾَِ اُؾشاس١ ٝ ثبلاػزٔبد ػ٠ِ ٓٞاد ا٤ُٝخ )ػظبّ الأثوبس( ٝ ُوذ رْ اخز٤بس ٛزٙ اُطش٣وخ ُوِخ رٌِلزٜب ٝ 

 .أ٣ؼب ػؼق اطشٛب اُغِج٢ ػ٠ِ اُج٤ئخ

 :انمٍى انًمتشدت .2

 ٓ٘زٞط ؽج٤ؼ٢ ٝ رٝ عٞدح ػب٤ُخ ٓؾ٤ِب 

 اٗخلبع رٌِلخ الإٗزبط 

  ٕأُبدح الأ٤ُٝخ رؼزجش ٓخِلبدرض٤ٖٔ اعزـلاٍ اُ٘لب٣بد لا 

 

 فشٌك انؼًم: .3

 

 فشٌك انًششوع انتخظض انكهٍت

 

 ػِّٞ ٝ رٌُ٘ٞٞع٤ب

 

 ٛ٘ذعخ ٤ٔ٤ًبئ٤خ

 

:اُطبُجخ اُؼ١ِٞ عٔبٗخ   

 

 

 

 

 

 



 :أهذاف انًششوع .4

 

ٝ ٗغؼ٠ ٖٓ خلاٍ ٛزا أُششٝع ئ٠ُ إٔ ٗظجؼ ٖٓ ث٤ٖ اُششًبد اُشائذح ك٢ ٓغبٍ رظ٤٘غ اٌُٞلاع٤ٖ ٖٓ ٓخِلبد اُزثؼ       

أُٞعٜخ لاعزؼٔبُٜب ك٢ أُغبلاد اُظؾ٤خ ٝ اُزغ٤ِ٤ٔخ ك٢ خلاٍ اُخٔغخ ع٘ٞاد الأ٠ُٝ ٝ رُي ٖٓ خلاٍ اعزخذاّ ؽشم ٓذسٝعخ 

ُِؾلبظ ػ٠ِ اُج٤ئخ ٝ ًزا اُٞطٍٞ ئ٠ُ ؽظخ عٞه٤خ ٓؼززجشح ٝ رٞع٤غ أُششٝع ئ٠ُ ػذح ٓ٘بؽن ك٢ اُغضائش ئػبكخ ئ٠ُ 

  .اُزظذ٣ش

  

 :جذول صيًُ نتذمٍك انًششوع .5
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 : انًذىس انثبًَ: انجىاَب الابتكبسٌت

 

 

 

 

 

 

 

 

 



 

 

 :طبٍؼت الابتكبساث .1

 

 

 

 اثزٌبس رو٢٘technique): (Innovation  

 اعزؼٔبٍ اُزؾَِ اُؾشاس١ أُبئ٢ كوؾ لاعزخلاص اٌُٞلاع٤ٖ دٕٝ اُؾبعخ ئ٠ُ ئٗض٣ٔبد أٝ ٓز٣جبد ػؼ٣ٞخ عبٓخ. 

 ٖاُزؾٌْ اُذه٤ن ك٢ دسعخ اُؾشاسح ٝأُذح ُِؾظٍٞ ػ٠ِ ٓ٘زظ ػب٢ُ اُغٞدح دٕٝ رؾُٞٚ ئ٠ُ ع٤لار٤. 

 رشع٤ت اٌُٞلاع٤ٖ أُٜذسط ثٞعبئَ ثغ٤طخ NaCl  ٕٝرغ٤ٜضاد ٓؼوذحأٝ الإ٣ضبٍٗٞ د. 

 اثزٌبس ث٤ئ٢:(Innovation écologique)  

 ٍرؾ٣َٞ ٗلب٣بد ؽ٤ٞا٤ٗخ ؿ٤ش ٓغزـِخ ئ٠ُ ٓ٘زظ ؽ١ٞ٤ كؼّب. 

 رو٤َِ اُجظٔخ اُج٤ئ٤خ أُشرجطخ ثارلاف اُؼظبّ أٝ س٤ٜٓب. 

 اعزؼٔبٍ ًٞاشق ٓ٘خلؼخ الأصش اُج٤ئ٢. 

 اثزٌبس اهزظبد١:(Innovation économique)  

  ثبُطشم اُظ٘بػ٤خ أُؼوذح ٝأُشرلؼخ اٌُِلخرو٤َِ اُزٌب٤ُق ٓوبسٗخ. 

 ٖٔئٗزبط ٓؾ٢ِ ثذ٣َ ُِٔ٘زغبد أُغزٞسدح ثبٛظخ اُض. 

 روذ٣ْ ٗٔٞرط ػَٔ ثغ٤ؾ ٝهبثَ ُِزٞعغ ك٢ اُغٞم أُؾ٢ِ ٝؽز٠ اُزظذ٣ش. 

 اثزٌبس اعزٔبػ٢:(Innovation sociale)  



 ؼجئخئٌٓب٤ٗخ خِن ٓ٘بطت شـَ ُِ٘غبء ٝاُشجبة ك٢ ٓشاؽَ اُلشص، اُزغل٤ق، اُز. 

 رٞػ٤خ أُغزٔغ ثأ٤ٔٛخ رض٤ٖٔ اُ٘لب٣بد ٝرؾ٣ِٜٞب ئ٠ُ ٓٞاسد. 

 :يجبلاث الابتكبسٌت .2

 الاثزٌبس ك٢ اُزٌُ٘ٞٞع٤ب اُؾ٣ٞ٤خ(Biotechnologie):  

 اعزخذاّ رو٤٘خ اُزؾَِ اُؾشاس١ أُبئ٢ ثذٍ اُطشم ا٤ٔ٤ٌُبئ٤خ أٝ الإٗض٤ٔ٣خ اُزو٤ِذ٣خ. 

 ئٗزبط ٓبدح ٗشطخ ؽ٣ٞ٤ًب (Bioactive compound) ثغٞدح ػب٤ُخ ٝثطش٣وخ ٓجغطخ. 

 الاثزٌبس ك٢ رض٤ٖٔ اُ٘لب٣بد(Valorisation des déchets):  

 صخ، ئ٠ُ ٓ٘زظ ر١ ه٤ٔخ ػب٤ُخ ِ ّٞ  .رؾ٣َٞ ٗلب٣بد اُؼظبّ، اُز٢ رؼُزجش ؿ٤ش ٓغزـِخ أٝ ؽز٠ ِٓ

 ئدخبٍ أُششٝع ك٢ ئؽبس الاهزظبد اُذائش١ ٝئػبدح اُزذ٣ٝش. 

  ٝاُذٝائ٤خالاثزٌبس ك٢ اُظ٘بػبد اُزغ٤ِ٤ٔخ: 

 رض٣ٝذ اُغٞم أُؾ٢ِ ثٌٞلاع٤ٖ ٗو٢ ٝؽج٤ؼ٢ ٣غُزخذّ ك٢ ٓغزؾؼشاد اُزغ٤َٔ، أُشاْٛ، الأه٘ؼخ، ٝأٌُٔلاد. 

 ئٌٓب٤ٗخ رط٣ٞش خطٞؽ ئٗزبط ٓغزوج٤ِخ: ًش٣ٔبد، ًجغٞلاد، ٓغبؽ٤ن، ئُخ. 

 الاثزٌبس اُج٤ئ٢(Innovation écologique):  

 ( دٕٝ ٓخِلّبد عبٓخاػزٔبد رو٤٘خ ٗظ٤لخ )رؾَِ ٓبئ٢ + رشع٤ت ثغ٤ؾ. 

 رو٤َِ الاػزٔبد ػ٠ِ أُز٣جبد ٝأُٞاد ا٤ٔ٤ٌُبئ٤خ اُؼبسح. 

 الاثزٌبس ك٢ اُ٘ٔبرط الاهزظبد٣خ(Business Model):  

 ئٗزبط ٓؾ٢ِ ثزٌب٤ُق ٓ٘خلؼخ ٝاعزٜذاف عٞم ػب٤ُخ اُطِت. 

 ٗٔٞرط ٓإعغخ ٗبشئخ هبثِخ ُِزٞعغ اُزذس٣غ٢ ؽغت أُٞاسد 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 :انثبنث: انتذهٍم الاعتشاتٍجً نهغىقانًذىس 

 

 

 

 

 

 

 

 

 

 

 



 

 

:PESTEL تذهٍم 

 (Political) ػىايم انغٍبعٍتاٍ .1

 اُذػْ اُؾ٢ٌٓٞ: 

 ." ٝ"ٓظش ر٘زظ"(2030ٓجبدساد رشغ٤غ اُظ٘بػبد اُزؾ٤ِ٣ٞخ )ٓضَ "سؤ٣خ اُغؼٞد٣خ  -

 .ئػلبءاد ػش٣ج٤خ ُِٔشبس٣غ اُظـ٤شح ك٢ هطبع اُزظ٤٘غ اُـزائ٢ -

 اُزؾذ٣بد: 

 .اُؾظٍٞ ػ٠ِ رشاخ٤ض رظ٤٘غ ٓٞاد ؿزائ٤خ/ؽج٤خرؼو٤ذ  -

 .ه٤ٞد رظذ٣ش أُ٘زغبد اُؾ٤ٞا٤ٗخ ك٢ ثؼغ اُذٍٝ اُؼشث٤خ -

 (Economic) انؼىايم الالتظبدٌت .2

 كشص اُزٌِلخ: 

 .رٞكش اُؼظبّ ًٔخِلبد ٓغب٤ٗخ/سخ٤ظخ ٖٓ ٓغبصس الأثوبس أُؾ٤ِخ -

 .اٗخلبع رٌب٤ُق اُؼٔبُخ ٓوبسٗخ ثبُذٍٝ أُ٘بكغخ )اُظ٤ٖ/أٝسٝثب( -

 ٓخبؽش 

 .روِض أعؼبس اٌُٞلاع٤ٖ ػب٤ًُّٔب ثغجت أُ٘بكغخ ا٥ع٣ٞ٤خ -

 .اسرلبع أعؼبس ا٤ٌُٔب٣ٝبد )الإ٣ضبٍٗٞ، الأع٤زٕٞ( ثبُزضآٖ ٓغ الأصٓبد الاهزظبد٣خ -

 (Social) انؼىايم الاجتًبػٍت .3

 ارغبٛبد ئ٣غبث٤خ: 

 .ٝٓغزؾؼشاد اُزغ٤َٔ(اسرلبع اُٞػ٢ ثبُظؾخ ٝاُغٔبٍ ك٢ اُؼبُْ اُؼشث٢ )ؽِت ٓزضا٣ذ ػ٠ِ أٌُٔلاد  -

 .رلؼ٤َ أُ٘زغبد "اُؾلاٍ" ٝ"اُطج٤ؼ٤خ" )٤ٓضح ر٘بكغ٤خ ُِٔششٝع( -

 رؾذ٣بد: 

 .شٌٞى أُغز٤ٌِٜٖ رغبٙ ٓ٘زغبد ٓخِلبد اُؾ٤ٞاٗبد )رغزذػ٢ ؽٔلاد رٞػ٣ٞخ( -

 (Technological) انؼىايم انتكُىنىجٍت .4

 الإٌٓبٗبد: 

 .ضح رشش٤ؼ(رٞكش ٓؼذاد الإٗزبط الأعبع٤خ ٓؾ٤ًِّب )أكشإ رغل٤ق، أعٜ -

 .رطج٤وبد اُزًبء الاطط٘بػ٢ ك٢ ٓشاهجخ عٞدح الإٗزبط -

 اُلغٞاد: 

 .طؼٞثخ اُٞطٍٞ ُزو٤٘بد ٓزطٞسح )ٓضَ الإٗض٣ٔبد اُٜبػٔخ ٌُِٞلاع٤ٖ( ك٢ اُغٞم اُؼشث٢ -

 .ٓؾذٝد٣خ ٓشاًض الأثؾبس اُذاػٔخ ُزط٣ٞش اُجشٝرًٞٞلاد -



  (Environmental)     انؼىايم انبٍئٍت .5

 أُضا٣ب: 

 ."ٓخِلبد أُغبصس" ئ٠ُ ٓ٘زظ ر١ ه٤ٔخ )اهزظبد دائش١(رؾ٣َٞ  -

 .رو٤َِ اُجظٔخ اٌُشث٤ٗٞخ ٓوبسٗخً ثبعز٤شاد اٌُٞلاع٤ٖ -

 الاُزضآبد: 

 .EPA ٝكن ٓؼب٤٣ش  (NaOH)  (HCl) ٓؼبُغخ ٓخِلبد الأؽٔبع ٝاُو٣ِٞبد -

ٍٍ ُِٔبء )٣زطِت أٗظٔخ ئػبدح رذ٣ٝش( -  .اعزٜلاى ػب

 (Legal) اُؼٞآَ اُوب٤ٗٞٗخ -

 د أُؾ٤ِخأُزطِجب: 

 .اُؾظٍٞ ػ٠ِ شٜبدح "ؽلاٍ" ٖٓ ٤ٛئبد ٓؼزٔذح )ٓضَ "ا٤ُٜئخ اُغؼٞد٣خ"( -

 .، ٓٞاطلبد ٓغِظ اُزؼبٕٝ اُخ٤ِغSASO٢ الاُزضاّ ثٔٞاطلبد اُغٞدح ٓضَ -

 أُؼب٤٣ش اُذ٤ُٝخ: 

 .ُِزظذ٣ش FDA)علآخ اُـزاء( ٝ ISO 22000 ػشٝسح رؾو٤ن شٜبداد -

 .)رغزذػ٢ كؾٞطبد ٌٓضلخ(ه٤ٞد اعز٤شاد ٓ٘زغبد ؽ٤ٞا٤ٗخ ك٢ أٝسٝثب  -

 

 

SWOTتذهٍم 

A. َمبط انمىة (Strengths) 

زبؽخ ثٞكشح ًٔخِلبد ٓغبصس        ُٓ ٣ز٤ٔض أُششٝع ثوٞح سئ٤غ٤خ ك٢ اٗخلبع رٌب٤ُق أُٞاد اُخبّ، ؽ٤ش رؼُذ ػظبّ الأثوبس 

زجغ هبثَ 40ٓؾ٤ِخ، ٓٔب ٣وَِ اُزٌب٤ُق ث٘غجخ  ُٔ ُِزط٣ٞش ثغُٜٞخ، ئر لا ٣زطِت رو٤٘بد % ٓوبسٗخ ثبلاعز٤شاد. اُجشٝرًٍٞٞ الإٗزبع٢ اُ

ٓؼوذح ٣ٌٖٝٔ ص٣بدح اُطبهخ الإٗزبع٤خ ػجش ئػبكخ خطٞؽ ئٗزبط ٓٞاص٣خ. ًٔب إٔ أُ٘زظ اُٜ٘بئ٢ ٣ؾَٔ ٤ٓضح عٞدح كش٣ذح رزٔضَ ك٢ 

ٍٍ ٖٓ ٓغججبد الأٓشاع، ٝٛٞ ػبَٓ عزة سئ٤غ٢ ُلأعٞام الإعلا٤ٓخ ٝاُؼب٤ُٔخ95ًٞلاع٤ٖ ؽلاٍ ػب٢ُ اُ٘وبء )<  .%(، خب

B. َمبط انضؼف (Weaknesses) 

      ٣ٞاعٚ أُششٝع رؾذ٣ًب ك٢ اسرلبع الاعزضٔبساد الأ٤ُٝخ، خبطخ ك٢ ٓؼذاد ٓزخظظخ ٓضَ أعٜضح اُزغل٤ق ثبُزلش٣ؾ ٝأٗظٔخ       

 ISO 22000 ٓضَ) دٝلاس. ًٔب إٔ اُؾظٍٞ ػ٠ِ شٜبداد اُغٞدح اُذ٤ُٝخ 200000اُزشش٤ؼ اُذه٤ن، ٝاُز٢ هذ رظَ رٌِلزٜب ئ٠ُ 

شٜشًا( ٝرٌب٤ُق ئػبك٤خ ُلاخزجبساد أُؼ٤ِٔخ. ئػبكخ ئ٠ُ رُي، هذ ٣ؼب٢ٗ أُششٝع  12-٣6زطِت ٝهزبً ؽ٣ٞلاً ) (FDA أٝ ٓٞاكوخ

 .ٖٓ اػزٔبد٣خ ػب٤ُخ ػ٠ِ ٤ًٔب٣ٝبد ٓغزٞسدح ٓضَ الإ٣ضبٍٗٞ ٝالأع٤زٕٞ، ٓٔب ٣ؼشػٚ ُزوِجبد الأعؼبس اُؼب٤ُٔخ

C. انفشص (Opportunities) 

غٞم أٌُٔلاد اُـزائ٤خ ك٢ أُ٘طوخ اُؼشث٤خ، خبطخ ثذػْ ٓجبدساد ٓضَ "سؤ٣خ رزٔضَ أثشص اُلشص ك٢ اُ٘ٔٞ اُغش٣غ ُ      

" اُز٢ رشًُض ػ٠ِ اُزظ٤٘غ أُؾ٢ِ. ٛ٘بى أ٣ؼًب كشطخ رٛج٤خ ُـ رظذ٣ش "اٌُٞلاع٤ٖ اُؾلاٍ" ئ٠ُ أٝسٝثب، ؽ٤ش 2030اُغؼٞد٣خ 

%. 20-15أهَ ٖٓ أُ٘زغبد الأٝسٝث٤خ ث٘غجخ ٣ضداد اُطِت ػ٠ِ أُ٘زغبد أُطبثوخ ُِٔٞاطلبد الإعلا٤ٓخ، ٓغ ئٌٓب٤ٗخ رغؼ٤شٙ ث



شزوخ راد ه٤ٔخ ٓؼبكخ ٓضَ ًٞلاع٤ٖ اُججز٤ذاد اُظـ٤شح،  ُٓ ًٔب ٣ٌُٖٔ اعزـلاٍ ارغبٛبد اُظؾخ اُؼب٤ُٔخ ػجش رط٣ٞش ٓ٘زغبد 

 .دٝلاس/ًغْ( 150-100اُز١ ٣جُبع ثغؼش أػ٠ِ )

D. انتهذٌذاث (Threats) 

-٥25ع٣ٞ٤خ )خبطخ اُظ٤ٖ ٝرب٣لاٗذ(، اُز٢ رُ٘زظ ًٞلاع٤ً٘ب ثأعؼبس ٓزذ٤ٗخ )أًجش رٜذ٣ذ ٛٞ أُ٘بكغخ اُشذ٣ذح ٖٓ اُششًبد ا      

دٝلاس/ًغْ( ثغجت دػْ ؽٌٞٓبرٜب ُوطبع اُزظ٤٘غ. ًٔب إٔ روِجبد أعؼبس ا٤ٌُٔب٣ٝبد اُؼب٤ُٔخ هذ رشُثي ٤ٓضا٤ٗخ اُزشـ٤َ، ؽ٤ش  40

٘ظ٤ٔ٤خ أُلبعئخ ك٢ دٍٝ اُزظذ٣ش، ٓضَ رشذ٣ذ ٝؽذٙ. أخ٤شًا، ٛ٘بى خطش اُزـ٤شاد اُز 2023% خلاٍ 30اسرلغ عؼش الإ٣ضبٍٗٞ 

 .ٓٞاطلبد اعز٤شاد أُ٘زغبد اُؾ٤ٞا٤ٗخ ك٢ الارؾبد الأٝسٝث٢، ٓٔب هذ ٣ؼطَ خطؾ اُزٞعغ

 اعتشاتٍجٍبث يىاجهت انتذذٌبث 

 تذىٌم َمبط انضؼف إنى لىة: 

 .%25اُششاًخ ٓغ عبٓؼبد ٓؾ٤ِخ ُزط٣ٞش ٝؽذاد ئػبدح رذ٣ٝش ا٤ٌُٔب٣ٝبد، ٓٔب ٣خلغ اُزٌب٤ُق  -

اُزش٤ًض ػ٠ِ رلٞم "اٌُٞلاع٤ٖ اُجوش١" )ٗوبء أػ٠ِ، آزظبص أكؼَ( :اعزـلاٍ اُلشص ُٔٞاعٜخ اُزٜذ٣ذاد -

 .ك٢ اُؾٔلاد اُزغ٣ٞو٤خ ُٔٞاعٜخ أُ٘زغبد ا٥ع٣ٞ٤خ

 Partialُزط٣ٞش ًٞلاع٤ٖ ٜٓذسط عضئ٤ًّب ) R&D% ٖٓ الأسثبػ ك٢ 5اعزضٔبس :الاثزٌبس ًذسع ٝهبئ٢ -

Hydrolysateأعٞاهًب ؽج٤خ عذ٣ذح (، اُز١ ٣لزؼ 

 

4p analysais 

 نتكٍف يغ انبٍئت انجضائشٌت .1

 ّأُٞاد اُخب: 

 .٤ِٕٓٞ سأط ثوش ع٣ًٞ٘ب( 4.5رٞكش ٓخِلبد ػظبّ الأثوبس ٖٓ أُغبصس أُؾ٤ِخ )اُغضائش ر٘زظ  -

 .د٣٘بس/ؽٖ )ثذٍ ششاء ٓغزٞسد( 700000–500000أعؼبس ٓ٘خلؼخ:  -

 اُج٤٘خ اُزؾز٤خ: 

 .2030ع٤بعخ "اهزظبد أُؼشكخ" اُغضائش٣خ دػْ ؽ٢ٌٓٞ: رٔبش٤ًب ٓغ  -

 .ٓ٘بؽن ط٘بػ٤خ ٓغٜضح: ٓضَ ٓ٘طوخ س٣ٝجخ )اُغضائش اُؼبطٔخ( ٝهغ٘ط٤٘خ -

 تذذٌث انتكبنٍف )ببنذٌُبس انجضائشي( . .2

 اُزٌِلخ اُغ٣ٞ٘خ اُج٘ذ

أؽ٘بٕ ػظبّ( 5أُٞاد اُخبّ )  د٣٘بس 350,000 

 د٣٘بس 1,076,000 (...، ئ٣ضبHClٍٞٗ) ٤ًٔب٣ٝبد

ػٔبٍ( 3اُؼٔبُخ ) /شٜش(2000000د٣٘بس ) 2,400,000   

 د٣٘بس 1,345,000 اُطبهخ ٝا٤ُٔبٙ



 د٣٘بس 5,171,000~ الإعٔب٢ُ

 

 

 

ًٍب( .3  خطت انتغؼٍش وانتىصٌغ )يذه

 

 اُوطبع أُغزٜذف اُغؼش/ًغْ ه٘ٞاد اُزٞص٣غ

 الأد٣ٝخ أُؾ٤ِخ ٓظبٗغ د٣٘بس 8,700,000–6,700,000 "ث٤ٞكبسّ" أٝ "ط٤ذاٍ" اُزؼبهذ ٓغ ششًبد ٓضَ

 ششًبد اُزغ٤َٔ د٣٘بس Jumia Business" 9,400,000–11,400,000" ٓضَ B2B ٓ٘ظبد

 أُشبس٣غ اُ٘بشئخ د٣٘بس )٤ًٔبد ًج٤شح( 5,400,000 ٓؼبسع ط٘بػ٤خ )طبُٕٞ الإٗزبط اُغضائش١(

 

 انفشص الاعتثًبسٌت انًًٍضة .4

 اُذػْ اُؾ٢ٌٓٞ: 

 

 .الأػٔبٍ اُشجبة ُشٝاد ANSEJ هشٝع ثذٕٝ كبئذح ٖٓ ًٝبُخ -

 ."ع٘ٞاد ك٢ ئؽبس "أُشبس٣غ أُجزٌشح 3ئػلبءاد ػش٣ج٤خ ُٔذح  -

 

 أُٞاسد أُؾ٤ِخ: 

 

 .ثأعؼبس رلؼ٤ِ٤خ ىعٞٗبؽشااعز٤شاد ا٤ٌُٔب٣ٝبد ٖٓ ٓغٔغ  -

 .%40اعزخذاّ ؽبهخ شٔغ٤خ ك٢ اُزغل٤ق )خبطخ ك٢ اُغ٘ٞة( ُزخل٤غ اُزٌب٤ُق  -

 

 انتذذٌبث وانذهىل .5

 

 اُزؾذ١ اُؾَ

 طؼٞثخ اعز٤شاد أُؼذاد ثوغ٘ط٤٘خ "ٓظ٘غ ئ٤ٔ٣زبٍ" ٓؾ٤ِخ ٖٓششاء ٓؼذاد 

 ٗوض اُخجشح اُل٤٘خ اُزؼبٕٝ ٓغ عبٓؼبد

 ٓ٘بكغخ أُغزٞسد اُزش٢ً شٜبدح ؽلاٍ + "ط٘غ ك٢ اُغضائش" اُزش٣ٝظ ُـ

 

 شهشًا( 12خبسطت انتُفٍز ) .6



 

 ا٤ُٔضا٤ٗخ الأٛذاف أُشؽِخ

 د٣٘بس 8,000,000 .ٝششاء أُؼذاد الأعبع٤خاُؾظٍٞ ػ٠ِ رشاخ٤ض ٝصاسح اُظ٘بػخ،  4-1الأشٜش 

 د٣٘بس 3,500,000 .ٖٓ ا٤ُٜئخ اُغضائش٣خ "ؽلاٍ" ئٗزبط دكؼبد رغش٣ج٤خ، ٝاُؾظٍٞ ػ٠ِ شٜبدح 8-5الأشٜش 

 د٣٘بس 5,000,000 .ُِزظذ٣ش "ٓؼشع عبكٌظ" ػٔلاء ٓؾ٤٤ِٖ، ٝأُشبسًخ ك٢ 3اُزؼبهذ ٓغ  12-9الأشٜش 

 

 

 يؤششاث انشبذٍت .7

  د٣٘بس )ؽغت اُغؼش أُغزٜذف( 94,000,000–6700000000:ؽٖ( 1اُغ٣ٞ٘خ )ئٗزبط الإ٣شاداد. 

 

 ثؼذ اُغ٘خ الأ٠ُٝ(60د٣٘بس )ٛبٓش سثؼ  40,000,000~:طبك٢ اُشثؼ %. 

 

 ٗوبؽ ؽشعخ ُِ٘غبػ ك٢ اُغٞم اُغضائش٣خ 

 .الاػزٔبد ػ٠ِ أُٞسد٣ٖ أُؾ٤٤ِٖ ٤ٔ٤ٌُِب٣ٝبد )خبطخ الإ٣ضبٍٗٞ ٖٓ ٓظبٗغ اُغٌش( -

 

 ُٔ٘زظ اُٞؽ٢٘" ػجش ه٘ٞاد ٓضَرغ٣ٞن "ا: 

 

 .اُزِلض٣ٕٞ اُغضائش١ )ئػلاٗبد ٓذػٞٓخ ٖٓ ٝصاسح اُظ٘بػخ( -

 .ٓ٘ظخ "ثلاد١" ُِزغٞم أُؾ٢ِ -

 

 اُزظذ٣ش ُذٍٝ اُغٞاس: 

 

 .رٞٗظ ٝأُـشة ػجش ارلبه٤بد اُزجبدٍ اُؾش اُؼشث٢ -

 ٓب٢ُ ٝا٤ُ٘غش )ؽِت ٓشرلغ ػ٠ِ ٓ٘زغبد اُظؾخ(. -

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 انشابغ: خطت الاَتبج وانتُظٍىانًذىس 

 

 

 

 

 

 

 

 



 

 

 

 عبٓؼخ ٝلا٣خ أُـ٤ش : انًىلغ .1

 ادتٍبجبث انًششوع .2

 الادتٍبجبث الأعبعٍت 

 

 اُزٌِلخ اُزوذ٣ش٣خ )د.ط( أُزطِجبد اُلئخ

أُٞاد 

 اُخبّ
 500,000 - 350,000 .أؽ٘بٕ ٖٓ ػظبّ اُجوش ع٣ٞ٘بً )ٖٓ ٓغبصس ٓؾ٤ِخ( 5

 ا٤ٌُٔب٣ٝبد
، (NaOH) ، ٤ٛذسًٝغ٤ذ اُظٞد٣ّٞ(HCl) ؽٔغ ا٤ُٜذسًِٝٞس٣ي

 .ئ٣ضبٍٗٞ، ٝأع٤زٕٞ

1,000,000 - 

1,500,000 

 أُؼذاد
أكشإ رغل٤ق، أعٜضح رشش٤ؼ، ؽبؽٞٗخ ػظبّ، خضاٗبد ٗوغ، ٝعٜبص 

 .pH ه٤بط

8,000,000 - 

12,000,000 

 أُشاكن
كُٞذ،  380)ٓظ٘غ(، ٓظذس ٤ٓبٙ، ٗظبّ ًٜشثبء  ²ّ 100ٓغبؽخ 

 .ٝر٣ٜٞخ

1,500,000 - 

2,500,000 

 

 الادتٍبجبث انفٍُت وانبششٌت 

 

 اُزلبط٤َ اُج٘ذ

 .د.ط/شٜش ُِلش٣ن 3000000(، ثزٌِلخ 1(، ٝػبَٓ رخض٣ٖ )2(، ك٢٘ ئٗزبط )1رشَٔ: ٤ٔ٤ًبئ٢ ٓزخظض ) اُوٟٞ اُؼبِٓخ

 .رذس٣ت اُؼٔبٍ ػ٠ِ ثشٝرًٍٞٞ الإٗزبط، ٓغ اعزشبساد ٖٓ اُغبٓؼبد اُخجشاد

 .ُزؾ٤َِ اُ٘وبٝح أٝ اُزؼبهذ ٓغ ٓؼبَٓ عضائش٣خ ٓضَ ٓشًض اُجؾش اُؼ٢ِٔ رزؼٖٔ ٓخزجش ٓشاهجخ اُغٞدح

 

 الادتٍبجبث انمبَىٍَت والإداسٌت 

 

 اُزٌِلخ )د.ط( اُغٜخ أُخزظخ ك٢ اُغضائش أُزطِت

 500,000~ ٝصاسح اُظ٘بػخ ٝالإٗزبط أُ٘غ٢ٔ رشخ٤ض ط٘بػ٢



 200,000~ (ABGCI) أُ٘زغبد اُؾلاٍ ا٤ُٜئخ اُغضائش٣خ ُٔشاهجخ ٝرظذ٣ن شٜبدح ؽلاٍ

 ISO 22000 ~1,000,000 - (IANOR) أُؼٜذ اُغضائش١ ُِزو٤٤ظ شٜبدح اُغٞدح

 300,000~ (ANDE) اًُٞبُخ اُٞؽ٤٘خ ُؾٔب٣خ اُج٤ئخ رشخ٤ض ث٤ئ٢

 

 

 

 

 

 )ادتٍبجبث انتًىٌم )انغُت الأونى 

 

 اُزٌِلخ الإعٔب٤ُخ )د.ط( اُج٘ذ

 (رشَٔ أُؼذاد ٝاُزشاخ٤ض) 15,000,000~ اُزٌب٤ُق اُضبثزخ

 (رشَٔ أُٞاد اُخبّ، ا٤ٌُٔب٣ٝبد، ٝاُشٝارت) 7,000,000~ اُزٌب٤ُق اُزشـ٤ِ٤خ

) 2,200,000~ اُطٞاسب % ٖٓ ئعٔب٢ُ اُزٌب٤ُق10رٔضَ  ) 

 د٣٘بس عضائش١ 24,200,000~ الإعٔب٢ُ

 

 يظبدس انتًىٌم انًتبدت فً انجضائش 

 

 اُششٝؽ أُضا٣ب أُظذس

 هشٝع

ANSEJ 

ٓلا٤٣ٖ د.ط ثذٕٝ كبئذح، ٓغ ئػلبء ػش٣ج٢ ُٔذح  10ر٣َٞٔ ؽز٠ 

 .ع٘ٞاد 3

 40ُِٔشبس٣غ اُظـ٤شح )أطؾبثٜب أهَ ٖٓ 

 .ع٘خ(

 ًٝبُخ

ANGEM 
 .ُِٔشأح ٝاُشجبة .دػْ ُٞعغز٢، رذس٣ت، ٝر٣َٞٔ عضئ٢

 .رزطِت دساعخ عذٟٝ ٓؼزٔذح .% ُٔشبس٣غ اُزظ٤٘غ اُـزائ5٢هشٝع ثلبئذح  BDL ث٘ي

 

 يشادم الاَتبج .3

a. ّاُزؾؼ٤ش الأ٢ُٝ ُِؼظب 

 اُز٘ظ٤ق ٝاُزوط٤غ: 

غزوذَٓخ ٖٓ ٓغبصس ٓؾ٤ِخ( ثبُٔبء اُغبس١ 500ؿغَ  - ُٓ  .ًؾ ػظبّ ثوش )



 .عْ( أٝ ؽؾٜ٘ب 5-2ًشؾ الأٗغغخ اُؼبُوخ، صْ روط٤ؼٜب ئ٠ُ هطغ طـ٤شح ) -

 .د.ط )ًٜشثبء + ػٔبُخ( 500000اُزٌِلخ اُزوذ٣ش٣خ:  -

 ٕٞٛئصاُخ اُذ: 

 .عبػخ 24( ُٔذح 1:1خ٤ِؾ ئ٣ضبٍٗٞ + أع٤زٕٞ )ث٘غجخ  ٗوغ اُؼظبّ ك٢ -

 .ٓظذس ا٤ٌُٔب٣ٝبد: اعز٤شاد ٖٓ ٓغٔغ "عٞٗطشاى" أٝ اُغٞم أُؾ٢ِ -

 .ُزش 200د.ط/ 3000000اُزٌِلخ:  -

 اُزغل٤ق: 

 .عبػخ( أٝ اعزخذاّ اُطبهخ اُشٔغ٤خ ك٢ اُغ٘ٞة 24ّ )°50رغل٤ق اُؼظبّ ك٢ كشٕ ػ٘ذ  -

b. ٕٗضع أُؼبد (Demineralization) 

 ُٔؼبُغخ اُؾٔؼ٤خا: 

 .عبػخ 48-24ُٔذح  (HCl 0.5M) ُزش ؽٔغ ا٤ُٜذسًِٝٞس٣ي 100ًؾ ػظبّ ك٢  100ٗوغ  -

 .رؾز٣ش: اعزخذاّ خضاٗبد ثلاعز٤ٌ٤خ ٓوبٝٓخ ُلأؽٔبع )ٓزٞكشح ك٢ "ٓظ٘غ ئ٤ٔ٣زبٍ"( -

 .د.ط )٤ٌُِٔب٣ٝبد( 4000000اُزٌِلخ:  -

 َاُـغ٤: 

 .٣7ظجؼ اُشهْ ا٤ُٜذسٝع٢٘٤ =  ُزش ٓبء ٓوطش ؽز٠ 200شطق اُؼظبّ ثـ  -

 .(ANDE) اُزخِض ا٥ٖٓ ٖٓ أُخِلبد: ٝكن ٓؼب٤٣ش اًُٞبُخ اُٞؽ٤٘خ ُؾٔب٣خ اُج٤ئخ -

c. ئصاُخ اُجشٝر٤٘بد ؿ٤ش اٌُٞلاع٤٘٤خ 

 أُؼبُغخ اُو٣ِٞخ: 

 .عبػخ 12-6ُٔذح  (NaOH 0.1M) ُزش ٤ٛذسًٝغ٤ذ اُظٞد٣ّٞ 100ٗوغ اُؼظبّ ك٢  -

 .ًَ عبػز٤ٖ pH أُشاهجخ: ه٤بط اُـ -

 .د.ط 2500000اُزٌِلخ:  -

d. الاعزخلاص أُبئ٢ اُؾشاس١ 

 الاعزخلاص: 

ؼبَُغخ ٓغ  25خِؾ  - ُٓ  .ُزش ٓبء ٓوطش 250ًؾ ػظبّ 

 .ّ!(°70عبػخ )لا رزغبٝص  12-6ّ ُٔذح °65-60رغخ٤ٖ ك٢ ؽٔبّ ٓبئ٢ ػ٘ذ  -

ُٓظّ٘غ ٓؾ٤ًِب )رٞك٤ش  -  .%(30أُؼذاد: اعزخذاّ عٜبص رغخ٤ٖ 

 اُزشش٤ؼ: 

 ."٤ٌٓشٕٝ( ُِؾظٍٞ ػ٠ِ "ٓشم اٌُٞلاع٤ٖ 0.45ده٤وخ ) رظل٤خ اُغبئَ ػجش ٓششؾبد -

 .د.ط )أؿش٤خ رشش٤ؼ ٓغزٞسدح( 2000000اُزٌِلخ:  -

e. اُزش٤ًض ٝاُزٌض٤ق 

 اُزجخ٤ش: 



اس ػ٘ذ 20رو٤َِ ؽغْ اُغبئَ ئ٠ُ  - ّٝ ش د جَخِّ ُٓ  .ّ°50% ٖٓ ؽغٔٚ الأط٢ِ ثبعزخذاّ 

 .)ٓضَ ٝسهِخ(ثذ٣َ عضائش١: اعزخذاّ رو٤٘خ اُزجخ٤ش اُشٔغ٢ ك٢ أُ٘بؽن اُؾبسح  -

f. ٖرشع٤ت اٌُٞلاع٤ 

 الإ٣ضبٍٗٞ اُجبسد: 

 .ُزش ٖٓ أُغزخِض أُشًض 125% ئ٠ُ 95ُزش ئ٣ضبٍٗٞ  250ئػبكخ  -

 .عبػخ ُز٣ٌٖٞ ساعت أث٤غ 24ّ ُٔذح °4رخض٣ٖ ك٢ صلاعخ ػ٘ذ  -

 .ُزش ئ٣ضبٍٗٞ( 250د.ط )ُـ  5000000اُزٌِلخ:  -

g. اُزغل٤ق اُٜ٘بئ٢ 

 اُزغل٤ق ثبُزلش٣ؾ: 

 .عبػخ 24ّ ُٔذح °45ٍ اُجبسد، صْ رغل٤لٚ ك٢ كشٕ رلش٣ؾ ػ٘ذ ؿغَ اُشاعت ثبلإ٣ضبٗٞ -

 .%(40أُؼذاد: ششاء أكشإ ٓؾ٤ِخ ٖٓ "ٓإعغخ طٞٗبًّٞ" )رٞك٤ش  -

 ًؾ ػظبّ خبّ. 10ًؾ ًٞلاع٤ٖ عبف ٖٓ ًَ  1الإٗزبط:  -

 انتًىٌٍ .4

 أُغبصس أُؾ٤ِخ ٝ ٓؾلاد اُوظبثخ -

 انٍذ انؼبيهت .5

 أُذ٣ش -

 ٓؾبعت -

 ؽبسط -

 ػبَٓ ٗظبكخ -

 ٓذ٣ش اٗزبط )ػبَٓ اٗزبط ،ػبَٓ رـ٤ِق، ػبَٓ رٞص٣غ.ػبَٓ رغ٤ٔغ( -

 انششكبء انشئٍغٍىٌ .6

a) )ذخلاث ًُ  ششكبء انتىسٌذ )ان

دٝ اُؼظبّ ٓضَ رؼب٤ٗٝبد أُغبصس أُؾ٤ِخ )ًٔغضس  ٣ؼُذ رأ٤ٖٓ أُٞاد اُخبّ ٝاُؼ٘بطش الإٗزبع٤خ أعبط ٗغبػ أُششٝع. ٓٞسِّ

د.ط/ؽٖ(، ٓٔب  700000-500000ك٢ اُغضائش اُؼبطٔخ( ٣ؼٕٔ٘ٞ رٞس٣ذ ػظبّ اُجوش اُطبصعخ ثأعؼبس ٓخلؼخ ) س٣ٝغٞ

% ٓوبسٗخ ثبلاعز٤شاد. أٓب ٓظبٗغ ا٤ٌُٔب٣ٝبد أُؾ٤ِخ ٝأثشصٛب ٓغٔغ "عٞٗطشاى"، كزٞكش ٣70خلغ اُزٌب٤ُق ث٘غجخ 

%(. ًزُي رشَٔ ٛزٙ اُلئخ ششًبد 30ؼ٤ِ٤خ )رٞك٤ش ؽٔغ ا٤ُٜذسًِٝٞس٣ي، الإ٣ضبٍٗٞ، ٝؿ٤شٛب ثغٞدح ط٘بػ٤خ ٝثأعؼبس رل

 أُؼذاد ٓضَ "ئ٤ٔ٣زبٍ" ثوغ٘ط٤٘خ ٝ"طٞٗبًّٞ" ثٞٛشإ، اُز٢ رٞس٣ذ أكشإ اُزغل٤ق ٝأعٜضح اُزشش٤ؼ ثخذٓبد ٓب ثؼذ اُج٤غ.

 

b) ششكبء انًؼشفت وانتطىٌش 

ٓؼخ ٛٞاس١ ثٞٓذ٣ٖ ٝأُشًض اُششاًبد اُزو٤٘خ ػشٝس٣خ ُؼٔبٕ اُغٞدح ٝالاثزٌبس. اُغبٓؼبد ٝٓشاًض اُجؾش ٓضَ عب



( روذّ اُذػْ ػجش رذس٣ت اُؼٔبٍ، رؾغ٤ٖ ثشٝرًٞٞلاد الإٗزبط، ٝئعشاء الأثؾبس CTAAاُزٌُ٘ٞٞع٢ ُِظ٘بػبد اُـزائ٤خ )

ب LNCPPُزط٣ٞش ٓ٘زغبد عذ٣ذح )ًبٌُٞلاع٤ٖ اُججز٤ذ١(. ًٔب ٣ؼُزجش أُخجش اُٞؽ٢٘ ُِشهبثخ اُظؾ٤خ ) ًٔ ًٌب ؽبع ( شش٣

 وخ ٝكؾض ٗوبٝح أُ٘زظ، ٓٔب ٣ؼضص صوخ اُؼٔلاء ٣ٝغَُٜ اُزظذ٣ش.لإطذاس شٜبداد أُطبث

 

c) ششكبء انتىصٌغ وانتغىٌك 

كزؼ ه٘ٞاد اُج٤غ ٣زطِت ششاًبد اعزشار٤غ٤خ. ٓظبٗغ الأد٣ٝخ ٝأٌُٔلاد اُـزائ٤خ أُؾ٤ِخ ٓضَ "عب٣ذاٍ" ٝ"ث٤ٞكبسّ" 

٤َٔ ًـ"ًٞع٤ٔزبس" ٝ"ٗبرٞساٍ ًٞصٓز٤ي" ٓؼٚ رشزش١ اٌُٞلاع٤ٖ ًٔٞاد خبّ ُزظ٤٘غ اٌُجغٞلاد، ث٤٘ٔب رزؼبَٓ ششًبد اُزغ

ًٌٕٔٞ سئ٤غ٢ ك٢ ٓغزؾؼشاد اُؼ٘ب٣خ ثبُجششح. ُِزٞعغ خبسع٤ًب، رؼُذ ٓ٘ظبد اُزظذ٣ش ٓضَ "أكش٣ٌظ" )ُلأعٞام 

 الأكش٣و٤خ( ٝ"ع٤زبى" )ُِذٍٝ اُؼشث٤خ( ششًبءً ٓؾٞس٤٣ٖ ُزغبٝص رؼو٤ذاد اُشؾٖ ٝاُغٔبسى.

 

d) ششكبء انتًىٌم وانذػى 

ٓلا٤٣ٖ  10روذّ هشٝػًب ثذٕٝ كبئذح )ؽز٠  ANSEJّ ٣وُِض أُخبؽش أُب٤ُخ. ًٝبلاد اُذػْ اُؾ٢ٌٓٞ ٓضَ اُز٣َٞٔ أُذػٞ

أُشبس٣غ اُظـ٤شح ػجش اُز٣َٞٔ اُغضئ٢ ٝاُزذس٣ت. ًٔب  ANGEMع٘ٞاد، ث٤٘ٔب رذػْ  3د.ط( ٝئػلبءاد ػش٣ج٤خ ُٔذح 

% ُٔشبس٣غ اُزظ٤٘غ اُـزائ٢، 5هشٝػًب ٤ٓغشح ثلبئذح  ("BADRرٞكّش اُج٘ٞى أُؾ٤ِخ ًـ"ث٘ي اُللاؽخ ٝاُز٤ٔ٘خ اُش٣ل٤خ )

ؼزٔذح. ُٓ  شش٣طخ روذ٣ْ دساعخ عذٟٝ 

 اعزشار٤غ٤خ ػ٤ِٔخ ُج٘بء اُششاًبد .7

 ( 6-0أُشؽِخ الأ٠ُٝ :)أشٜش 

 أؽ٘بٕ ػظبّ(. 5الارلبم ٓغ رؼب٤ٗٝبد أُبش٤خ ك٢ اُج٤ِذح ٝر٤بسد ُزأ٤ٖٓ ئٓذاد شٜش١ صبثذ ) -

 ُِؾظٍٞ ػ٠ِ ا٤ٌُٔب٣ٝبد ثأعؼبس ٓخلؼخ.رٞه٤غ ٓزًشح رلبْٛ ٓغ "عٞٗطشاى"  -

 ُزذس٣ت اُل٤٤ٖ٘ ػ٠ِ ٓشاهجخ اُغٞدح. CTAAاُزؼبٕٝ ٓغ ٓشًض  -

 ( 12-7أُشؽِخ اُضب٤ٗخ :)شٜشًا 

 رغغ٤َ أُ٘زظ ك٢ ٓ٘ظخ "ثلاد١" ُِزغ٣ٞن أُؾ٢ِ ٝأُشبسًخ ك٢ "طبُٕٞ الإٗزبط اُغضائش١". -

 ػجش ارلبه٤بد اُزجبدٍ اُؾش اُؼشث٢.اُزلبٝع ٓغ "ع٤زبى" ُزظذ٣ش أٍٝ شؾ٘خ ئ٠ُ رٞٗظ ٝأُـشة  -

 كٞائذ سئ٤غ٤خ ُِششاًبد -

 % ٖٓ رٌِلخ أُٞاد اُخبّ.70خلغ اُزٌب٤ُق: اُششاًخ ٓغ ٓٞسّد١ اُؼظبّ أُؾ٤٤ِٖ رٞكش  -

 ( ٣ٔ٘ؼ أُ٘زظ ٓظذاه٤خ د٤ُٝخ.LNCPPػٔبٕ اُغٞدح: اُزؼبٕٝ ٓغ أُخبثش أُؼزٔذح )ٓضَ  -

 الأعٞام الأكش٣و٤خ دٕٝ ٝعبؽبد ٌِٓلخ.رغ٤َٜ اُزظذ٣ش: ٓ٘ظبد ًـ"أكش٣ٌظ" رلزؼ  -

 رٞط٤بد ؽبعٔخ ُِ٘غبػ 

 اخزجبس اُؼ٤٘بد هجَ اُزؼبهذ اُط٣َٞ: اُزأًذ ٖٓ خِٞ اُؼظبّ ٖٓ الأٓشاع ػجش شٜبداد ث٤طش٣خ. -

 % ٖٓ رٌِلخ أُؼذاد.٣70ـط٢ ؽز٠  ANSEJالاعزلبدح اُوظٟٞ ٖٓ اُذػْ اُؾ٢ٌٓٞ: ثشٗبٓظ  -

 ٓٞسّد٣ٖ ُِؼظبّ ُزغ٘ت اٗوطبع الإٓذاداد. 3شجٌخ ٓشٗخ: اُزؼبَٓ ٓغ  ث٘بء -



% ٖٓ 40شجٌخ ٓز٤٘خ ٖٓ اُششًبء رٞكش  –"ك٢ اُغٞم اُغضائش١، اُششاًبد ٤ُغذ سكب٤ٛخ ثَ ػشٝسح ثوبء  -

 % ٖٓ اُزٌِلخ."50اُغٜذ ٝ

 

 

 

 

 

 انًذىس انخبيظ  انخطت انًبنٍت

 

 

 

 

 

 

 

 

 

 



 انتكبنٍف و الاػببء .1

 اُضبثزخ اُزٌب٤ُق .1

 

 اُزوذ٣ش )دط( اُٞطق اُج٘ذ

 50,000 لاعزخلاص اٌُٞلاع٤ٖ ٓؼذاد رغخ٤ٖ )عخبٕ، ؽٔبّ ٓبئ٢(

 40,000 ُزغل٤ق اٌُٞلاع٤ٖ كشٕ رلش٣ؾ / ػبد١

 30,000 ُِخِؾ ٝاُزؾش٣ي خلاؽ ٓـ٘بؽ٤غ٢

 70,000 ُلظَ اُشٝاعت ؽشد ٓشًض١

 20,000 ُِؼَٔ أُخجش١ أدٝاد صعبع٤خ )ث٤شش، أٗبث٤ت...(

 10,000 ُِو٤بط اُذه٤ن ٤ٓضإ ده٤ن

 30,000 أصبس أعبع٢ ُِٔخجش أٝ اُٞسشخ ؽبُٝخ ػَٔ، سكٞف

 10,000 ُؾلع أُ٘زظ اُٜ٘بئ٢ ػجٞاد رؼجئخ

 

  :دط 2600000أُغٔٞع اُزوذ٣ش١ ُِزٌب٤ُق اُضبثزخ 

 

 اُزٌب٤ُق اُزشـ٤ِ٤خ .2

 

 اُزؼ٤ِن اُزوذ٣ش اُشٜش١ )دط( اُج٘ذ

 ٣ٌُٖٔ اُؾظٍٞ ػ٤ِٜب ٓغبٗبً أؽ٤بٗبً  5,000 ششاء اُؼظبّ

 ؽغت ٤ًٔخ الإٗزبط 8,000 (...HCl, NaOH, EtOH) ًٞاشق ٤ٔ٤ًبئ٤خ

 ُلاعزخذاّ ك٢ الاعزخلاص 2,000 ٓبء ٓوطش

 ُزشـ٤َ اُغخبٕ ٝاُلشٕ ٝاُخلاؽ 3,000 ؽبهخ ًٜشثبئ٤خ

 ُؼٔبٕ اُغلآخ ٝاُغٞدح 1,000 ٓٞاد ر٘ظ٤ق ٝرؼو٤ْ

 + ِٓظوبد أُ٘زظ ػجٞاد 2,000 رـ٤ِق ٝرٞع٤ْ

 

  :َدط روش٣جًب 210000أُغٔٞع اُشٜش١ ُِزشـ٤ 

 

 رٌب٤ُق اُزغ٣ٞن ٝالإداسح .3



 

 اُزوذ٣ش )دط( اُج٘ذ

 10,000 رظ٤ْٔ ٣ٞٛخ ثظش٣خ

 15,000 ئٗشبء طلؾخ ػ٠ِ الإٗزشٗذ أٝ رش٣ٝظ

 5,000 ػ٤٘بد ٓغب٤ٗخ ُِزغ٣ٞن

 5,000 سعّٞ ئداس٣خ )رغغ٤َ/رشخ٤ض(

  دط 350000ٝاُزغ٣ٞو٢: أُغٔٞع الإداس١ 

 

 

 أُِخض اُؼبّ ُِزٌب٤ُق أُجذئ٤خ .4

 اُزٌِلخ )دط( اُ٘ٞع

 260,000 رغ٤ٜضاد صبثزخ

 21,000 رشـ٤َ شٜش١

 35,000 رغ٣ٞن ٝئداسح أ٤ُٝخ

 316,000~ :الإعٔب٢ُ أُزٞهغ ُجذء أُششٝع

  

 

 

  .N+1 ٣جذأ الإٗزبط ك٢ اُغ٘خ -

  .رضداد ا٤ٌُٔخ رذس٣غ٤ًبٝؽذح ك٢ اُغ٘خ الأ٠ُٝ، صْ  50ع٤زْ ئٗزبط  -

 .ؽ(100د٣٘بس عضائش١ ُِٞؽذح )ؽغْ  100000عؼش اُج٤غ =  -

 

 N+1 N+2 N+3 N+4 N+5 اُج٘ذ

 300 200 150 100 50 ا٤ٌُٔخ أُ٘زغخ

 10,000 10,000 10,000 10,000 10,000 عؼش اُٞؽذح )دط(

 3,000,000 2,000,000 1,500,000 1,000,000 500,000 ٓج٤ؼبد أُ٘زظ )دط(

 3,000,000 2,000,000 1,500,000 1,000,000 500,000 سهْ الأػٔبٍ الإعٔب٢ُ )دط(

 



 

 

 

 

 انًذىس انغبدط انًُىرج الاونً انتجشٌبً

 

 

 

  

 

 

 

 

 

 



 انتظًٍى الاونً نهًُىرج انتجشٌبً .1

 

 

 

 

 



 

انششاكبث انشئٍغٍت 

(Key 

Partnerships) 

ٓٞسدٝ اُؼظبّ: ٓغبصس  -

 ٓؾ٤ِخ

اُزـ٤ِق: ؽجبػخ  ششًبد -

 ؽغت اُطِت

ششًبد اُشؾٖ: رٞط٤َ  -

 ثغؼش ٓخلغ

خجشاء رـز٣خ  أُإصشٕٝ:  -

 ٓؾ٤٤ِٖ

 

 

غٍت الاَشطت  انشئٍ

أ٣بّ ػَٔ  3اُزظ٤٘غ:  -

 ً  أعجٞػ٤ب

ٓ٘شٞساد  5اُزغ٣ٞن:  -

 ٤ٓٞ٣بً ػ٠ِ الإٗغزـشاّ

خذٓخ اُؼٔلاء: ٓزبثؼخ  -

 ٤ٓٞ٣خ ُِطِجبد

ػجؾ اُغٞدح: اخزجبساد  -

 أعجٞػ٤خ

 

 

 انًمتشدت انمًٍت

ٓ٘زٞط ٓؾ٢ِ رٝ عٞدح 

 .ٓغ شٜبدح ؽلاٍػب٤ُخ 

عؼش ر٘بكغ٢: أسخض -

% ٖٓ أُغزٞسد 20

 الأٝسٝث٢

ساؽخ الاعزخذاّ: -

ٓغؾٞم عش٣غ اُزٝثبٕ 

 ٓغ ِٓؼوخ ه٤بط

دػْ ك٢٘ ٓغب٢ٗ: -

اعزشبساد رـز٣خ ٓغ 

 ًَ ششاء

 

 

 انؼًلاء يغ انؼلالبث

ْ  ٗظبّ - لاء: خظ % 5اُٞ

شس زٌٓ َ ششاء  ٌُ 

بد خبطخ ك٢ ٓغٔٞػ -

٤ٓذ٣ب  َ غٞش ُ٘ظبئؼ  اُ  :

 الاعزخذاّ

اعزغبثخ عش٣ؼخ: سد  -

 ٍ ده٤وخ ػجش  15خلا

شعبئَ  اُ

 

 

 

 

 انؼًلاء ششائخ

 الأكشاد-

أُٜزٕٔٞ ثبُظؾخ: ٗغبء 

 ع٘خ، س٣بػ٤ٕٞ 25-45

اُظ٤ذ٤ُبد ٝٓزبعش -

 أٌُٔلاد: ًٔٞسد صب١ٞٗ

ض اُزغ٤َٔ ٝاُؼ٘ب٣خ: - ٓشاً

ٚ ك٢ اُؼلاعبد  لاعزخذآ

 

غٍت انًىاسد  انشئٍ

ًؾ/شٜش ًؾذ  50أُخضٕٝ: 

 أد٠ٗ

اُجشش٣خ: ٤ٔ٤ًبئ٢ +  

 ٓغٞم ئٌُزش٢ٗٝ

ثشٝرًٍٞٞ رؾظ٤ش  أُؼشك٤خ:

  خبص

أُب٤ُخ: سأط ٓبٍ أ٢ُٝ  

د.ط 5000000  

 (Channels)انمُىاث ا

 :ُٔجبششح

ٓزغش ئٌُزش٢ٗٝ )رٞط٤َ 

 عبػخ( 48ك٢ 

 ٝارغبة ُلأٝآش اُغش٣ؼخ

 :ؿ٤ش أُجبششح

 د ًٔشؽِخ أ٠ُٝ ط٤ذ٤ُب -

 طبلاد س٣بػ٤خ ٤ٔٓضح 5

 

ف هٍكم  انتكبنٍ

د٣٘بس عضائش١، ٣ٝزْ  ٣5000000جِؾ ئعٔب٢ُ اُزٌب٤ُق اُشٜش٣خ ُِٔششٝع 

رٞص٣ؼٜب ػ٠ِ ػذح ث٘ٞد أعبع٤خ. رغزؾٞر أُٞاد اُخبّ ػ٠ِ اُؾظخ الأًجش ٖٓ 

% ٖٓ الإعٔب٢ُ. ر٤ِٜب 30د.ط، ٝٛٞ ٓب ٣ٔضَ  1500000ٛزٙ اُزٌب٤ُق ثو٤ٔخ 

رٌب٤ُق اُزغ٣ٞن ٝاُزٌب٤ُق الأخشٟ أُز٘ٞػخ، ؽ٤ش رجِؾ ه٤ٔخ ًَ ٜٓ٘ٔب 

% ٌَُ ث٘ذ. أٓب رٌب٤ُق اُزظ٤٘غ كزظَ ئ٠ُ 20د.ط، أ١ ٓب ٣ؼبدٍ  1000000

%(، ث٤٘ٔب 10د.ط ُِزـ٤ِق ) 500000%(، ٣ٝخُظض ٓجِؾ 14د.ط ) 700000

د.ط شٜش٣ًب 300000%، ٝثو٤ٔخ 6ء الأطـش ث٘غجخ رٔضَ رٌب٤ُق اُشؾٖ اُغض . 

 

 الاٌشاداث يظبدس

 ؽ100د.ط/ 100000أُج٤ؼبد اُلشد٣خ:  -

 ؽ شٜش٣بً 500د.ط/ 450000ثبهبد الاشزشاى:  -

 د.ط/عِغخ( 20000خذٓبد ٓؼبكخ: ؽظض اعزشبس٣خ ) -

 2.  ًَىرج يخطظ الاػًبل



 






