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  Introductionمقذمت 

اٌؾب٠ٚخ فٟ رشو١جٙب ثشىً أعبعٟ ػٍٝ ػٕظش اٌىشثْٛ، ِٚٓ  اٌّشوجبد اٌؼؼ٠ٛخ ٟ٘ اٌّشوجبد

اٌزٟ رؼزجش ِشوجبد ٚٚاٌجشٚر١ٕبد ٚا١ٌٍج١ذاد ٚاٌؾّٛع ا٠ٌٕٚٛخ ٚاٌف١زب١ِٕبد  اٌغىش٠بد أِضٍزٙب

 أعبع١خ ٌجٕبء ٚؽ٠ٛ١خ اٌخلا٠ب اٌؾ١خ.

Organic compounds contain, basically, carbon in their structures. 

Examples of organic molecules include: carbohydrates, proteins, lipids, 

nucleic acids and vitamins (that are considered basics in building 

organisms). 

  Carbohydrates انسكرياث1) 

وبٌغىش ٚإٌشبء. رؾزٛٞ ٘زٖ  رؼزجش اٌغىش٠بد أوضش اٌّشوجبد اٌؼؼ٠ٛخ رٛاعذاً فٟ اٌطج١ؼخ

. O 1H:  2C:  1اٌّشوجبد ػٍٝ ػٕبطش اٌىشثْٛ ٚا١ٌٙذسٚع١ٓ ٚالأوغغ١ٓ ٚفك إٌغجخ اٌزب١ٌخ: 

 فٟ اٌغىش٠بد ِٓ صلاس ؽزٝ ػذحّ آلاف. ٠CH2Oزشاٚػ ػذد ٚؽذاد 

 ٠ّىٓ اٌز١١ّض ث١ٓ صلاصخ أّٔبؽ سئ١غخ ِٓ اٌغىش٠بد:

Carbohydrates are the most abundant organic compounds in nature. They 

include sugars and starches and contain C, H, and O in a ratio of 1C:2H: 

1O. The number of CH2O units in a carbohydrate can vary from as few 

as three to as many as several thousand.  

There are three basic kinds of carbohydrates: 

 

: ٟٚ٘ عىش٠بد ثغ١طخ ؽ١ش رؼُ ِٓ صلاس  Monosaccharidesاٌغىبوش الأؽبد٠خ -1

 glucoseإٌٝ عجغ رساد وشثْٛ. ِٓ أشٙش اٌغىش٠بد الأؽبد٠خ ٘ٛ عىّش اٌؼٕت 

(C6H12O6 ً1( )شى (A- ٚوزٌه عىش اٌفشوزٛصfructose   ً1)شى (B-  ّاٌزٞ ٠ؼذ

( ٘ٛ  Isomerٚاٌّّبوت )إٌظ١شِّبوت ٌغىش اٌغٍٛوٛص ٠ٚزٛاعذ ثىضشح فٟ اٌفٛاوٗ. 

 ِشوت ٌٗ ٔفظ اٌظ١غخ اٌى١ّ١بئ١خ ٌٚىٓ ثبسرجبؽ ِخزٍف ٌٍزساد ١ٌّٕؼ اٌغض٠ئخ خظبئض 
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ِخزٍفخ ِضً ؽؼُ أوضش ؽلاٚح. ٠ّضً عىّش اٌؼٕت إٌبرظ الأٌٟٚ ٌؼ١ٍّخ اٌزشو١ت اٌؼٛئٟ فٟ 

ىبئٕبد خلا٠ب إٌجبربد اٌخؼشاء ٚثبٌزبٌٟ اٌّظذس الأٌٟٚ ٚالأعبعٟ ٌٍطبلخ ٌغ١ّغ اٌ

 اٌؾ١خ.

Monosaccharides: they are simple sugars with backbones 

consisting of three to seven carbon atoms. Among the most 

common monosaccharides are glucose (C6H12O6) (figure 1-A) and 

fructose (figure 1-B), which is an isomer of glucose. Isomers are 

molecules with identical numbers and kinds of atoms, but with 

different structures and shapes. Accordingly, fructose, which is 

found in fruits, has the same C6H12O6 formula as glucose, but the 

different arrangement of its atoms gives it different properties, such 

as a slightly sweeter taste. Glucose which is produced by 

photosynthesis in green plant cells, is a primary source of energy in 

the cell of all living organisms. 

 

                          figure 1-A: glucose(: سكر انعنبA1-شكم ) figure 1-B: fructose   (: سكر انفىاكه B1-شكم )
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: ٠زشىً ٘زا إٌّؾ ِٓ اٌغىش٠بد ػٕذ اسرجبؽ  Disaccharidesاٌغىش٠بد اٌضٕبئ١خ -2

ثزفبػً ٠ذػٝ  عىش٠ٓ أؽبد١٠ٓ ِغ ثؼؼّٙب ثشاثطخ غ١ٍىٛص٠ذ٠خ ٚرٌه ثطشػ عض٠ئخ ِبء

ِٓ اٌغىش٠بد اٌضٕبئ١خ ٚاعؼخ الأزشبس ٚاٌزٞ   Sucrose. ٠ؼذّ اٌغىشٚصاٌزىبصفرفبػً 

٠ٕزظ ػٓ اسرجبؽ عض٠ئخ غٍٛوٛص ِغ عض٠ئخ فشوزٛص. غبٌجبً ِب ٠ّضًّ اٌغىشٚص اٌشىً اٌزٞ 

٠ٕزمً ػجش إٌجبد ٠ٚخُضّْ فٟ عزٚس إٌجبربد وّب فٟ اٌشٛٔذس اٌغىشٞ ٚاٌغٛق وّب فٟ 

 ٔجبد لظت اٌغىش.

Disaccharides: they are formed when two monosaccharides become 

bonded together by dehydration synthesis. The removal of a 

molecule of water during the formation of a larger molecule from 

smaller molecules is referred to as a condensation reaction. Sucrose 

is the form in which sugar is usually transported throughout plants 

and is also the form of sugar stored in the roots of sugar beets and 

the culms (stems) of sugar cane. 

 

: ٔبرغخ ػٓ اسرجبؽ صلاصخ عض٠ئبد أٚ أوضش ِٓ Polysaccharidesاٌغىش٠بد اٌّزؼذدح  -3

٠ظً ػذد عض٠ئبرٙب إٌٝ ػذح آلاف(  اٌغىش٠بد الأؽبد٠خ ِغ ثؼؼٙب ٌزشى١ً عٍغٍخ ؽ٠ٍٛخ )لذ

ِزفشػخ أٚ غ١ش ِزفشػخ. ِٓ أِضٍزٙب إٌشبء ٚ٘ٛ ِخضْ اٌطبلخ ػٕذ إٌجبربد، ٚؽذح ثٕبئٗ 

ٌزشىً وً عض٠ئخ غٍٛوٛص ِغ عض٠ئخ أخشٜ ساثطخ  α-glucoseإٌفب  -الأعبع١خ ٟ٘ غٍٛوٛص

(C6H10O6)غخ  ٌزؼُ ػذداً وج١شاً ِٓ عض٠ئبد اٌغٍٛوٛص ٚفك اٌظ١ α 1- 4) (غ١ٍىٛص٠ذ٠خ 
n

 

(. إٌشبء ٘ٛ اٌّظذس اٌشئ١غٟ ٌٍغىش٠بد ثبٌٕغجخ ٌلإٔغبْ 2فٟ علاعً ؽ٠ٍٛخ ِزفشػخ )شىً 

 فٟ ِؾبط١ً ِضً اٌجطبؽب، اٌمّؼ، الأسص ٚاٌزسح فٟ إٌّبؽك اٌّؼزذٌخ. 

Polysaccharides are formed when three or more monosaccharides bond 

together. Polysaccharide polymers sometimes consist of thousands of 

simple sugars attached to one another in long, branched or unbranched 

chains or in coils. For example, starch, which is the main reserve of  
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energy in plants, is polysaccharide sugar that usually consists of 

several hundred to several thousand coiled α-glucose units. The basic 

structural unit of starch is α-glucose in formula (C6H10O6)
n
  in long 

branched chains. Throughout the world, starches are major sources of 

carbohydrates for human consumption-the principal starch crops are 

potatoes, wheat, rice, and corn in temperate areas. 

 

  figure 2: structure of starch(: بنيت اننشاء2شكم )

 

ً اٌغ١ٍٍٛص، ؽ١ش رّضً أ١ٌبف اٌغ١ٍٍٛص اٌج١ٕخ الأعبع١خ  ِٓ الأِضٍخ ػٓ اٌغىش٠بد اٌّزؼذدح أ٠ؼب

 β-glucoseث١زب  -ٌزشو١ت اٌغذس اٌخ٠ٍٛخ ٌٍخلا٠ب إٌجبر١خ. ٚؽذح ثٕبئٗ الأعبع١خ ٟ٘ غٍٛوٛص

 ؽ١ش رزأٌف عض٠ئخ اٌغ١ٍٍٛص (β 1- 4)ٌزشرجؾ وً عض٠ئخ غٍٛوٛص ِغ أخشٜ ثشاثطخ غ١ٍىٛص٠ذ٠خ  

 عض٠ئخ غٍٛوٛص فٟ عٍغٍخ غ١ش ِزفشػخ.  10,000إٌٝ  3333ِٓ 

 

رىْٛ عض٠ئبد اٌغٍٛوٛص ِزشاثطخ فٟ اٌغ١ٍٍٛص ثشىً ِخزٍف ػّب ٘ٛ فٟ إٌشبء ٕٚ٘بن ػذد ل١ًٍ 

ِٓ اٌؾ١ٛأبد اٌمبدسح ػٍٝ ٘ؼُ اٌغ١ٍٍٛص ثفؼب١ٌّخ وفؼب١ٌّخ ٘ؼُ إٌشبء. رزؼّٓ اٌىبئٕبد اٌزٟ 

 اٌٟ فٟ أِؼبء إًٌّ الأث١غ، ٠ٚشلبد اٌؾششاد ٚثؼغ اٌفطش٠بد رٙؼُ اٌغ١ٍٍٛص اٌؾ١ٛأبد الأٚ
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( رغًٙ رؾط١ُ اٌشٚاثؾ ث١ٓ ٚؽذاد اٌغٍٛوٛص فٟ cellulaseاٌزٟ رٕزظ أٔض٠ّبد خبطخ )ع١ٍٛلاص 

 اٌغ١ٍٍٛص ٚرؾشس اٌغٍٛوٛص.

ب فٟ اٌٍّّىخ اٌؾ١ٛا١ٔخ ف١خضّْ اٌغىّش ػٍٝ ١٘ئخ غ١ٍىٛع١ٓ فٟ اٌىجذ. ٠ّٚضً اٌى١ز١ٓ ِّ ٠غٍُف اٌزٞ  أ

   .أعغبَ اٌؾششاد ِضبي ػٓ اٌغىش٠بد اٌج٠ٛ١ٕخ

 

Cellulose, the basic structural polymer in plant cell walls, is a 

polysaccharide sugar consisting of 3000 to 10,000 molecules of β-glucose 

in unbranched chain. Although cellulose is very widespread in nature, its 

glucose units are bonded together differently from those of starch, and 

most animals digest it much less readily than they do with starch.  

 

Organisms that do digest cellulose, such as the protozoans living in 

termite guts, caterpillars, and some fungi, produce special enzymes 

capable of facilitating the breakdown of bonds between the carbons and 

the glucose units of the cellulose; the organisms then can digest the 

released glucose. 

In animal kingdom, glucose is stored in form of glycogen in their livers: 

Chitin is an example of structural sugars that cover insects’ bodies. 

 

 Lipids انهيبيذاث ) 2

ً غ١ش ِٕؾٍخ فٟ اٌّبء ثغجت ػذَ اِزلاوٙب  رؼزجش ا١ٌٍج١ذاد ِشوجبد د١ٕ٘خ أٚ ص٠ز١خ ٚرىْٛ غبٌجب

ُّ  ِىٛٔبد لطج١خ. رخضّْ ا١ٌٍج١ذاد ػؼف اٌطبلخ اٌزٟ رخضّٔٙب ٔفظ اٌى١ّخ ِٓ  اٌغىش٠بد. رؼ

ا١ٌٍج١ذاد، وؾبي اٌغىش٠بد، ػٕبطش اٌىشثْٛ ٚا١ٌٙذسٚع١ٓ ٚالأوغغ١ٓ، ٌٚىٓ رىْٛ ٔغجخ 

 ً  فٟ رخض٠ٓ اٌطبلخ ٌفزشاد  الأوغغ١ٓ ف١ٙب ألً ِّب ٟ٘ فٟ اٌغىش٠بد. رٍؼت ا١ٌٍج١ذاد دٚساً ٘بِب
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ثبلإػبفخ إٌٝ أّٔٙب ِشوت ث١ٕٛٞ ٘بَ فٟ اٌخ١ٍخ اٌؾ١خ. ٠ّٚىٓ رمغ١ُ ا١ٌٍج١ذاد إٌٝ ؽ٠ٍٛخ الأِذ 

 أسثغ ِغّٛػبد:

Lipids are fatty or oily substances that are mostly insoluble in water 

because they have no polarized components. They typically preserve 

energy about twice as much as similar amounts of carbohydrate and play 

an important role in the long terms energy reserves and they are important 

structural components of cells. Like carbohydrates, lipid molecules 

contain carbon, hydrogen, and oxygen, but there is proportionately much 

less oxygen present in lipids. Lipids can be divided into four groups: 

 

(: ِٓ أِضٍزٙب اٌض٠ٛد اٌزٟ رىْٛ فٟ Triglyceridesا١ٌٍج١ذاد صلاص١خ اٌغ١ٍغ١ش٠ذاد ) -1

ؽبٌخ عبئٍخ فٟ دسعخ ؽشاسح اٌغشفخ ػٍٝ ػىظ اٌذْ٘ٛ راد اٌؾبٌخ اٌظٍجخ ٚرغزخذَ 

وخضاْ ٌٍطبلخ. ٠ٕزظ ٘زا إٌّؾ ِٓ ا١ٌٍج١ذاد ػٓ اسرجبؽ عض٠ئخ غ١ٍغ١شٚي ِغ صلاصخ 

ِٓ عٍغٍخ ِٓ  اٌذعّخ. رزأٌف ِؼظُ عض٠ئبد اٌؾّٛع عض٠ئبد ِٓ الأؽّبع اٌذعّخ

رسح وشثْٛ. إرا وبٔذ رساد وشثْٛ الأؽّبع اٌذعّخ ِشرجطخ ِغ ثؼؼٙب  11إٌٝ  16

ّْ اٌؾّٛع اٌذعّخ ِشجؼخ  )اٌذْ٘ٛ( ٚإرا وبْ ٕ٘بن ػٍٝ الألً ثشٚاثؾ أؽبد٠خ ٠مبي أ

رساد ١٘ذسٚع١ٓ اٌّشرجطخ ثبٌزبٌٟ ػذد ألً ِٓ ساثطخ ِؼبػفخ ث١ٓ رسرٟ وشثْٛ ٠ٚٛعذ 

ّْ الأؽّبع   اٌض٠ٛد(.غ١ش ِشجؼخ )اٌذعّخ ٠مبي أ

Triglycerides: examples include fats which are solid at room 

temperature, and oils which are liquid, and they are used as energy 

stores. This type of lipids is formed from binding glycerol molecule 

with three molecules of fatty acid. Most fatty acid molecules consist 

of a chain with 16 to 18 carbon atoms. If  hydrogen atoms are 

attached to every available bonding site of these fatty acid carbon 

atoms, as in most animal fats such as butter and those found in  
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meats, the fat is said to be saturated. If there is at least one double 

bond between two carbons and there are fewer hydrogen atoms 

attached, the fat is said to be unsaturated. 

 

(: رؼزجش اٌّشوت الأعبعٟ اٌزٞ ٠شىً اٌغشبء phospholipidsاٌفٛعفٌٛج١ذاد ) -2

٠زأٌف ِٓ ِغّٛػخ  اٌشأط: -١ٓ: زأٌف عضٞء اٌفٛعفٌٛج١ذ ِٓ لطج٠اٌغ١زٛثلاعّٟ ٌٍخ١ٍخ. 

٠زأٌف ِٓ علاعً ؽّغ دٕٟ٘ )اٌمطت اٌىبسٖ  ٚاٌز٠ً:فٛعفبد )اٌمطت اٌّؾت ٌٍّبء(، 

ٌٍّبء(. رشىً اٌفٛعفٌٛج١ذاد ؽجمخ ِؼبػفخ ٌزؤٌف اٌغشبء اٌغ١زٛثلاعّٟ ثؾ١ش ٠ىْٛ 

اٌمطجبْ اٌّؾجبْ ٌٍّبء ػٍٝ رّبط ِغ اٌّؾٍٛي اٌّبئٟ ٌذاخً اٌخ١ٍخ ٚاٌّؾٍٛي اٌّبئٟ 

 ّْ  خبسعٙب، ث١ّٕب ٠زٛػغ اٌمطجبْ اٌىبس٘بْ ٌٍّبء ِٓ اٌذاخً ثؼ١ذاً ػٓ اٌّؾٍٛي اٌّبئٟ. إ

٘زٖ اٌج١ٕخ رؤِٓ ؽّب٠خ ِىٛٔبد اٌخ١ٍخ ثؼضٌٙب ٚثٕفظ اٌٛلذ رٛفشّ اٌزّبط ِغ اٌّؾٍٛي 

 (.3اٌّبئٟ ػٓ ؽش٠ك اٌمطت اٌّؾتّ ٌٍّبء )شىً 

Phospholipids make up the basic structure of a cell membrane. A 

single phospholipid molecule has two different ends: The head end 

contains a phosphate group and is hydrophilic. The tail end is called 

fatty acid chains, and these chains are hydrophobic.  

The phospholipids of a cell membrane are arranged in a double layer 

called the lipid bilayer. The hydrophilic phosphate heads are always 

arranged so that they are near water. Watery fluids are found both 

inside a cell (intracellular fluid) and outside a cell (extracellular 

fluid). The hydrophobic tails of membrane phospholipids are 

organized in a manner that keeps them away from water (see figure 

3).  
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 figure 3: structure of cytoplasm membraneسيتىبلاسمي  ن: بنيت انغشاء ا3 شكم

 

خ الأعبع١خ  ٌزشى١ً ١اٌى١ٌٛغزشٚي اٌزٞ ٠ؼذّ اٌجٕ ٘ب(: ِٓ أشٙشsteroidsاٌغز١شٚئ١ذاد ) -3

 ِشوجبد ٘بِخ ٌٍغغُ وٙشِٟٛٔ اٌزغزٛعزشْٚ ٚالأٔذسٚع١ٓ ٚف١زب١ِٓ "د" ٚاٌىٛسر١ضْٚ.

Steroids: examples of steroids include cholesterol which is the basic 

unit in building up important components of human body such as 

testosterone and androgen hormones, D vitamin, and cortisone.  

رزأٌف  .: ِشوجبد ػؼ٠ٛخ ػبصٌخ غ١ش لبثٍخ ٌلأؾلاي أثذاً فٟ اٌّبء(waxesاٌشّٛع ) -4

 ِٓ علاعً ؽ٠ٍٛخ عذاً ِٓ الأؽّبع اٌذ١ٕ٘خ اٌّشرجطخ ِغ عٍغخ ؽ٠ٍٛخ عذاً ِٓ اٌىؾٛي

. ٚرىْٛ طٍجخ فٟ دسعخ ؽشاسح اٌغشفخ. رىْٛ اٌشّٛع ِزشافمخ ِغ اٌىٛر١ٓ أٚ 

ً ث١ّ١ٌٛشاد ١ٌج١ذ٠خ غ١ش ِٕؾٍخ فٟ اٌّبء ٚرؼًّ ػٍٝ ِٕغ رغشة  اٌغٛث١ش٠ٓ ّٚ٘ب أ٠ؼب

ٌٕجبربد ٌٍزم١ًٍ ِٓ ػ١ٍّخ إٌزؼ )فمذاْ اٌّبء(، أ٠ؼب اٌّبء. ٚلذ رغطٟ أٚساق ثؼغ ا

رزشىً فٟ الأرْ ػٕذ الإٔغبْ ٌٍؾّب٠خ ِٓ اٌىبئٕبد اٌذل١مخ ٚاٌؾششاد اٌظغ١شح، ٚرٛعذ 

 اٌؼغً. أ٠ؼبً فٟ خلا٠ب ٔؾً

Waxes are lipids consisting of very long-chain fatty acids bonded to 

a very long-chain alcohol than glycerol. Waxes, which are solid at  

الكاره للماء لالذي  

المحب للماء الرأس  
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room temperature, are found on the surfaces of plant leaves and 

stems. They are usually embedded in a matrix of cutin or suberin,  

which are also lipid polymers that are insoluble in water. The 

combination of wax and cutin or wax and suberin function in 

waterproofing, reduction of water loss, and protection of human ear 

against microorganisms and small insects. Waxes are also found in 

honeybee cells. 

 

  proteinsانبروتيناث3) 

 ِٓ أٔٛاع اٌجشٚر١ٕبد اٌّخزٍفخ. رؼذّ رؼُ خلا٠ب اٌىبئٕبد اٌؾ١خ ػذحّ ِئبد إٌٝ ػذحّ آلاف 

أعبع١خ فٟ ثٕبء اٌخ١ٍخ اٌؾ١خ ٚؽ٠ٛ١زٙب ٟٚ٘ اٌزٟ رّٕؼ وً وبئٓ ؽٟ ٔٛػ١زٗ  داٌجشٚر١ٕبد ِىٛٔب

ِضبي: رٍّه إٌجبربد  ٚاخزلافٗ ػٓ ثبلٟ اٌىبئٕبد لاِزلاوٗ ثشٚر١ٕبد ٔٛػ١خ ر١ّضٖ ػٓ غ١شٖ.

ِب  ٓ ٠ٛعذ ثؼغ اٌجشٚر١ٕبد اٌزٟ رغؼً ٔٛعاٌؼشج١خ اٌؼذ٠ذ ِٓ اٌجشٚر١ٕبد اٌشبئؼخ اٌّشزشوخ ٌٚى

ٍٝ فُٙ ػٚلذ عبػذ رؾ١ًٍ اٌجشٚر١ٕبد ػٍّبء اٌزطٛس  ػٓ أٔٛاع أخشٜ. اً ِٓ الأػشبة ١ِّض

خ ٌٍىبئٕبد اٌّخزٍفخ. ٚرخزٍف اٌجشٚر١ٕبد ث١ٓ ثشٚر١ٕبد ث٠ٛ١ٕخ ١اٌؼلالبد اٌزطٛس٠خ ٚاٌٛساص

)اٌٛعبئؾ اٌؾ٠ٛ١خ فٟ ع١ّغ اٌزفبػلاد اٌزٟ وبٌجشٚر١ٕبد اٌغشبئ١خ ٚثشٚر١ٕبد ٚظ١ف١خ وبلأٔض٠ّبد 

 رؾذس فٟ اٌخ١ٍخ اٌؾ١خ(.

 

ا٢صٚد الأوغغ١ٓ، ٚرزأٌف عض٠ئبد اٌجشٚر١ٕبد ػبدح ِٓ رساد اٌىشثْٛ، ٚا١ٌٙذسٚع١ٓ، ٚ

ً اٌىجش٠ذ. ٚرىْٛ عض٠ئبد اٌجشٚر١ٓ ػبدح ػخّخ ٚرزأٌف ِٓ علاعً ِزؼذدح اٌججز١ذ اٌزٟ  ٚأؽ١بٔب

ّبع الأ١ٕ١ِخ. رّضً الأؽّبع الأ١ٕ١ِخ اٌٛؽذح الأعبع١خ فٟ رزأٌف وً ِٕٙب ِٓ ػذد ِٓ الأؽ

، ؽ١ش رشزشن ع١ّغ الأؽّبع الأ١ٕ١ِخ اٌؼششْٚ اٌّزٛاعذح فٟ اٌطج١ؼخ بدرشى١ً اٌجشٚر١ٕ

 Rٚرخزٍف ف١ّب ث١ٕٙب ثبٌغزس  (NH2-( ٚالأ١ِٓ )COOH-ثبِزلاوٙب ٌضِشرٟ اٌىبسثٛوغ١ً )

 .ِؼمذح( )اٌزٞ ٠زٕٛع  ِٓ رسح ١٘ذسٚع١ٓ ٚاؽذح ؽزٝ ؽٍمخ
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The cells of living organisms contain from several hundred to many 

thousands of different kinds of proteins. Each kind of organism has a 

unique combination of proteins that give it distinctive characteristics. 

There are, for example, hundreds of kinds of grasses, all of which have 

certain proteins in common and other proteins that make one grass 

different from another. Analysis of proteins helps evolutionary scientist to 

sort out relationships and heredity between different organisms. Proteins 

regulate chemical reactions in cells, and comprise the bulk of protoplasm 

apart from water.  

 

Proteins consist of carbon, hydrogen, oxygen, and nitrogen atoms, and 

sometimes sulphur atoms. Protein molecules are usually very large and 

consist of one or more polypeptide chains with, in some instances, simple 

sugars or other smaller molecules attached. 

Polypeptides are chains of amino acids. There are 20 different kinds of 

amino acids. Each amino acid has two special groups of atom plus an R 

group. One functional amino acid group is called the amino group (-

NH2); the other, which is acidic, is called the carboxyl group (-COOH). 

The structure of an R group can vary from a single hydrogen atom to a 

complex ring. 

 

 :(1)عذٚي  ٠ّىٓ ر١١ّض أسثغ ِغز٠ٛبد فٟ ثٕبء اٌجشٚر١ٓ

(: رٕزظ ٘زٖ اٌج١ٕخ ػٓ اسرجبؽ الأؽّبع الأ١ٕ١ِخ ِغ primary structureاٌج١ٕخ الأ١ٌٚخ ) -1

 رزشىً اٌشاثطخ اٌججز١ذ٠خ ث١ٓ  ثؼؼٙب ثشٚاثؾ ثجز١ذ٠خ، ٌزشى١ً اٌغٍغٍخ ِزؼذدح اٌججز١ذ.

2-  
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سثٛوغ١ٍ١خ ٌؾّغ أ١ِٕٟ ١ٔٚزشٚع١ٓ اٌضِشح الأ١ٕ١ِخ ٌٍؾّغ الأ١ِٕٟ وشثْٛ اٌضِشح اٌىب

 اٌّغبٚس.

(: ٔبرغخ ػٓ رشىً سٚاثؾ ١٘ذسٚع١ٕ١خ ث١ٓ secondary structureاٌج١ٕخ اٌضب٠ٛٔخ ) -3

اٌضِشح اٌىبسثٛوغ١ٍ١خ ١٘ٚذسٚع١ٓ اٌضِشح الأ١ٕ١ِخ ٌؾّؼ١ٓ أ١ٕ١ِٓ ِخزٍف١ٓ.  أوغغ١ٓ

 د اٌججز١ذ ٟ٘ اٌىٛلاع١ٓ ٚاٌى١شار١ٓ.ِٚٓ الأِضٍخ ػٓ اٌجٕٝ اٌضب٠ٛٔخ ٌّزؼذ

 رّضًّ اٌج١ٕخ اٌفشاغ١خ صلاص١خ الأثؼبد ٌغض٠ئخ اٌجشٚر١ٓ :(tertiary structureاٌج١ٕخ اٌضبٌض١خ ) -4

ّْ اٌشٚاثؾ  ٚإٌبرغخ ػٓ اٌزفبف ٚرؾٍضْ اٌج١ٕخ اٌضب٠ٛٔخ ٌّزؼذد اٌججز١ذ ِضً الأٔض٠ّبد. إ

غؤٌٚخ ػٓ اٌؾفبظ ػٍٝ اٌج١ٕخ ّوبٌشٚاثؾ صٕبئ١خ اٌىجش٠ذ ٟ٘ اٌ  Rاٌّزشىٍخ ث١ٓ صِش 

 اٌضبٌض١خ.

: رٕزظ ٘زٖ اٌج١ٕخ ػٓ رشر١ت ِؼ١ٓ رشرجؾ ف١ٗ (quaternary structureاٌج١ٕخ اٌشاثؼ١خ ) -5

ػذح علاعً ثشٚر١ٕ١خ ِٕط٠ٛخ ِغ ثؼؼٙب ٌزشىً ٚؽذح ِؼمذح. وب١ٌّٙٛغٍٛث١ٓ اٌزٞ ٠زأٌف 

ً ِٓ أسثغ علاعً ِزؼذدح ثجز١ذ   (عٍغٍزٟ إٌفب ٚعٍغٍزٟ ث١زب :ِخزٍفخ ؽزٝ ٠ظجؼ ٚظ١ف١ب

 (.4شىً 

Four levels of proteins can be distinguished (table 1): 

1- Primary structure: Amino acids are linked together by peptide 

bonds, which are covalent bonds formed between the carboxyl 

carbon of one amino acid and the nitrogen of the amino group of 

another, a molecule of water being removed in the process. 

Consequently, a linear structure is formed. 

2- Secondary structure: A hydrogen bond form between oxygen 

atoms of carboxyl groups and hydrogen atoms of amino groups in  
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Table 1: shapes of proteins  أشكال انبروتيناث1جذول :     

 

 Quaternary structure of Protein (Haemoglobin : انبنيت انرابعيت نهبروتيناث )انهيمىغىبيهن 4انشكم 

 

different molecules. Examples are the secondary structure of collagen and 

keratin. 

 

          ثانوية     ثالثية                رابعية    
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3- Tertiary structure: develops as the polypeptide further coils and 

folds such as enzymes. It´s maintained by interactions and bonds 

among R groups (figure 4). 

4- Quaternary structure: this structure is formed as a result of number 

and arrangement of multiple folded protein subunits in a multi-subunit 

complex. An example is haemoglobin which consists of four 

polypeptide subunits; 2 alpha chains and two beta chains. 

 

 Nucleic Acids  ( انحمىض اننىويت4

اٌؾّٛع ا٠ٌٕٚٛخ ٟ٘ عض٠ئبد ِزؼذدح ِظٕٛػخ ِٓ ٚؽذاد ِىشسح رذػٝ إٌى١ٍٛر١ذاد. ٠زشوت 

٠ٚٛعذ ٔٛػ١ٓ  (. 5وً ١ٔى١ٍٛر١ذ ِٓ عضٞء عىش، ِغّٛػخ فٛعفبد، ٚأعبط أصٚرٟ )شىً 

اٌـ ١ٔى١ٍٛر١ذ ِٓ ١ٔى١ٍٛر١ذاد  . ٠ؾٛٞ وً عضٞءDNA  ٚ RNAسئ١غ١ٓ ِٓ اٌؾّٛع ا٠ٌٕٚٛخ: 

DNA  ػٍٝ عىش خبص ٚاؽذ ٚ٘ٛ اٌغىش اٌش٠جٟ إٌّمٛص الأٚوغغ١ٓ، ٚٚاؽذ ِٓ أسثغ أعظ

أِب  (.2-3)شىً  (T)، ٚاٌز١ّ١ٓ (C)، اٌغ١زٛص٠ٓ (G)، اٌغٛا١ٔٓ  (A)أصٚر١خ ٟٚ٘ الأد١ٔٓ

فزؾٛٞ عىش خبص ٚاؽذ ٚ٘ٛ اٌغىش اٌش٠جٟ، ٚٚاؽذ ِٓ أسثغ أعظ  RNAاٌـ ١ٔى١ٍٛر١ذاد 

 .(U) ٚا١ٌٛساع١ً، (C)، اٌغ١زٛص٠ٓ (G)ا١ٔٓ ، اٌغٛ (A)أصٚر١خ ٟٚ٘ الأد١ٔٓ

Nucleic acids are large polymers made of many repeating units called 

nucleotides. Each nucleotide is composed of a sugar molecule, a 

phosphate group, and a molecule called nitrogenous base (figure 3.1). 

There are two main types of nucleic acids: DNA (Deoxyribo Nucleic 

Acid) and RNA (Ribo Nucleic Acid). DNA nucleotides contain one 

specific sugar, deoxyribose, and one of four different nitrogenous bases:  
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Adenine (A), Guanine (G), Cytosine (C), and Thymine (T). RNA 

nucleotides contain one specific sugar, ribose, and one of four different 

nitrogenous bases: Adenine (A), Guanine (G), Cytosine (C), and Uracil 

(U). 

 

 RNAبنيت نيكهيىتيذ انـ بانمقارنت مع  DNA: بنيت نيكهيىتيذ انـ 5شكم 

Figure 5: Structures of DNA and RNA Nucleotides 

 

  Vitamins انفيتاميناث( 5

 ؟What are vitaminsما هي انفيتاميناث 

اٌف١زب١ِٕبد ٟ٘ ِغّٛػخ ِٓ اٌّشوجبد اٌؼؼ٠ٛخ ٚاٌزٟ رٛعذ ثى١ّبد ل١ٍٍخ فٟ الأغز٠خ اٌطج١ؼ١خ، 

الأٚػبع اٌظؾ١خ (. ٠ّٚىٓ أْ رٕغُ ثؼغ 6)شىً  ٟٚ٘ أعبع١خ ٌؼ١ٍّبد الاعزملاة اٌطج١ؼ١خ

  RNA  جزيء
 DNA جزيء   
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ػٓ ػذَ أخز و١ّخ وبف١خ ِٓ أٞ ٔٛع ِٓ اٌف١زب١ِٕبد، ٚرٌه ثغجت وْٛ عغُ الإٔغبْ لا ٠ٕزظ 

 و١ّبد وبف١خ ِٓ اٌف١زب١ِٕبد أٚ لا ٠ٕزظ ثؼغ اٌف١زب١ِٕبد ػٍٝ الإؽلاق.

 لا ٠ٕزظ الإٔغبْ ٍه وً وبئٓ ؽٟ ِزطٍجبد ِخزٍفخ ِٓ اٌف١زب١ِٕبد. فؼٍٝ عج١ً اٌّضبي،ز٠ّٚ

ػٓ ؽش٠ك اعزٙلان اٌغزاء، ث١ّٕب لا رؾزبط اٌىلاة إٌٝ فؼً رٌه فٙٛ ٠ؾزبط إٌٝ رأ١ِٕٗ  Cاٌف١زب١ِٓ 

 ؽ١ش رغزط١غ اٌىلاة إٔزبط و١ّبد وبف١خ ِٓ ٘زا اٌف١زب١ِٓ.

 ٔٛػبً ١ِّضاً ِٓ اٌف١زب١ِٕبد، ٟٚ٘ رٍؼت أدٚاساً ِخزٍفخ ٚ ِطٍٛثخ ثى١ّبد ِخزٍفخ. ٠13ٛعذ ؽب١ٌبً 

Vitamins are a group of organic compounds that are present in minute 

amounts in natural foods. Vitamins are essential to normal metabolism 

(figure 6). If we do not take enough of any kind of vitamin, certain 

medical conditions can result. This is because the human body either does 

not produce enough of them, or it does not produce any at all. 

Each organism has different vitamin requirements. For example, humans 

need to consume vitamin C, or ascorbic acid, but dogs do not. Dogs can 

produce, or synthesize, enough vitamin C for their own needs, but 

humans cannot. 

There are currently 13 recognized vitamins. 

Different vitamins have different roles, and they are needed in different 

quantities. 
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Figure 6: Structure of vitamin C : بنيت فيتامين 6شكم   

 

 Facts on vitamins حقائق حىل انفيتاميناث 

 ٔٛػبً ِٓ اٌف١زب١ِٕبد. ٠13ٛعذ ؽٛاٌٟ  -1

 رىْٛ اٌف١زب١ِٕبد إِب ِٕؾٍخ ثبٌّبء أٚ ِٕؾٍخ ثبٌذعُ. -2

 رىْٛ اٌف١زب١ِٕبد إٌّؾٍخ ثبٌذعُ أعًٙ رخض٠ٕبً فٟ اٌغغُ ِٓ اٌف١زب١ِٕبد إٌّؾٍخ ثبٌّبء.   -3

 رؾزٛٞ اٌف١زب١ِٕبد دائّبً وشثْٛ ٌزٌه رٛطف ثأٔٙب "ػؼ٠ٛخ". -4

اٌغزاء ٘ٛ أفؼً ِظذس ٌٍف١زب١ِٕبد ٌٚىٓ ٠ّىٓ أْ ٠ُٕظَؼ ثؼغ إٌبط ثبعزؼّبي ِزّّبد  -5

 ِٕٙب ِٓ لجً اٌطج١ت. 

 There are 13 known vitamins. 

 Vitamins are either water-soluble or fat-soluble. 
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 Fat-soluble vitamins are easier for the body to store than water-

soluble. 

 Vitamins always contain carbon, so they are described as 

"organic." 

 Food is the best source of vitamins, but some people may be 

advised by a physician to use supplements. 

 

  Fat-soluble vitamins انفيتاميناث انمنحهت بانذسم  -1

ِٕؾٍخ  A ،D ،E ،Kرخُضْ ٘زا اٌف١زب١ِٕبد فٟ إٌغظ اٌذ١ٕ٘خ ٌٍغغُ ٚفٟ اٌىجذ. رىْٛ اٌف١زب١ِٕبد 

(. ٠ٚىْٛ رخض٠ٓ ٘زا إٌٛع ِٓ اٌف١زب١ِٕبد أعًٙ ِٓ رخض٠ٓ اٌف١زب١ِٕبد إٌّؾٍخ 2ثبٌذعُ )عذٚي 

ٖ اٌف١زب١ِٕبد ثبٌّبء ٠ّٚىٓ أْ ٠جمٛا فٟ اٌغغُ وّذخّشاد ٌؼذح أ٠بَ ٚأؽ١بٔبً ٌؼذح أشٙش. رُّزض ٘ز

 ػجش اٌمٕبح اٌٙؼ١ّخ ثّغبػذح اٌذْ٘ٛ.

1- Fat-soluble vitamins are stored in the fatty tissues of the body and the 

liver. Vitamins A, D, E, and K are fat-soluble (table 2). These vitamins 

are easier to store than water-soluble vitamins, and they can stay in the 

body as reserves for days, and sometimes months. These vitamins are 

absorbed through the intestinal tract with the help of fats, or lipids. 

 

  Water-soluble vitamins انفيتاميناث انمنحهت بانماء -2

لا ٠جمٝ ٘زا إٌٛع ِٓ اٌف١زب١ِٕبد فٟ اٌغغُ ٌفزشح ؽ٠ٍٛخ ٚلا ٠غزط١غ اٌغغُ رخض٠ٕٙب ٠ٚزُ ؽشؽٙب 

ؽبلاً فٟ اٌجٛي. ٚثغجت رٌه، فٕؾٓ ثؾبعخ إٌٝ رؼ٠ٛغ ٘زا إٌٛع اٌف١زب١ِٕبد أوضش ِٓ اٌف١زب١ِٕبد 

 (.2) عذٚي ِٕؾٍخ ثبٌّبء  Bٚع١ّغ أٔٛاع اٌف١زب١ِٓ  Cإٌّؾٍخ ثبٌذعُ. ٠ىْٛ وً ِٓ اٌف١زب١ِٓ 

Water-soluble vitamins do not stay in the body for long. The body cannot 

store them, and they are soon excreted in urine. Because of this, water- 

http://extension.colostate.edu/topic-areas/nutrition-food-safety-health/fat-soluble-vitamins-a-d-e-and-k-9-315/
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soluble vitamins need to be replaced more often than fat-soluble ones. 

Vitamin C and all the B vitamins are water soluble  (Table 2). 

 

  vitamins  Diseases caused by deficiency  ofالأمراض انناجمت عن نقص انفيتاميناث

أٚ اػطشاة اٌؼ١ٓ اٌزٞ ٠ؤدٞ إٌٝ عفبف اٌمش١ٔخ.  اٌؼّٝ ا١ٌٍٍٟ ٠Aّىٓ أْ ٠غجت ٔمض اٌف١زب١ِٓ 

ِشع فمش  B6ِشع اٌز١ًّٕ. ٠ّىٓ أْ ٠غجت ٔمض اٌف١زب١ِٓ  ٠B5ّىٓ أْ ٠غجت ٔمض ف١زب١ِٓ 

رؼخُ اٌّؼٟ. ِشع  B7اٌذَ ٚالاػزلاي اٌؼظجٟ اٌّؾ١طٟ. ٠ّىٓ أْ ٠غجت ٔمض اٌف١زب١ِٓ 

)ؽّغ اٌف١ٌٛه( خلاي اٌؾًّ إٌٝ فشً اٌٛلادح. ٠زُ رشغ١غ  ٠B9ّىٓ أْ ٠غجت ٔمض اٌف١زب١ِٓ 

اٌؾًّ. ٠ّىٓ أْ ٠غجت ٔمض ٚأصٕبء بد ِٓ ؽّغ اٌف١ٌٛه لجً ؽذٚس ػإٌغبء اٌؾٛاًِ ثأخز عش

  .(2اٌىغبػ أٚ ر١ٍٓ اٌؼظبَ )اٌغذٚي Dاٌف١زب١ِٓ 

Deficiency of vitamin A may cause night-blindness and keratomalacia, an 

eye disorder that results in a dry cornea. Deficiency of vitamin B5 may 

cause paresthesia. Deficiency of vitamin B6 may cause anemia, 

peripheral neuropathy. Deficiency of vitamin B7 may cause inflammation 

of the intestine. Deficiency of vitamin B9 during pregnancy is linked to 

birth defects. Pregnant women are encouraged to supplement folic acid 

for the entire year before becoming pregnant. Deficiency of vitamin D 

may cause rickets and osteomalacia, or softening of the bones(table 2) . 

 

 

https://www.cancer.gov/publications/dictionaries/cancer-terms?cdrid=560347
https://www.medicalnewstoday.com/articles/158800.php
https://www.medicalnewstoday.com/articles/147963.php
https://www.medicalnewstoday.com/articles/248423.php
https://www.medicalnewstoday.com/articles/219853.php
https://www.medicalnewstoday.com/articles/176941.php
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     : أسماء انفيتاميناث ومصادرهم2جذول          .

الاسم  انمصادر انمرض انناجم عن انعىز

 انكيميائي

انفيتا

 مين

ٚاٌجششح  اٌؼّٝ ا١ٌٍٍٟ، عفبف اٌؼ١ٓ

 ٚاٌشؼش

اٌىجذ، اٌغضس، اٌجطبؽب اٌؾٍٛح، اٌضثذح، 

 اٌغجبٔخ، اٌغجٓ، اٌج١غ، اٌّشّش، اٌؾ١ٍت

Retinol 

 اٌش٠ز١ٕٛي

A 

ِٚشع ث١شٞ  الاس٘بق ٚاٌزؾغظ

ث١شٞ ٠ؤصش ػٍٝ الأػظبة 

 ٚاٌؼؼلاد

اٌؾجٛة، ثزٚس ػجبد اٌشّظ، اٌشص غ١ش 

 اٌّمشٛس، اٌمشٔج١ؾ، اٌجطبؽب، اٌجشرمبي

Thiamine 

 ر١ب١ِٓ

B1 

رشمك اؽشاف اٌشفبٖ ٚلشٛس ػٍٝ 

 اٌشاط

ا١ٌٍْٙٛ، اٌّٛص، اٌؾ١ٍت، اٌٍجٓ، اٌٍؾُ، 

اٌفبط١ٌٛب اٌخؼشاءاٌج١غ، اٌغّه،   

Riboflavin 

 س٠جٛفلاف١ٓ

B2 

اػطشاثبد ػم١ٍخ، رمشش اٌغٍذ، 

 اوزئبة

اٌىجذ، اٌمٍت، اٌى١ٍخ، اٌذعبط، ٌؾُ اٌجمش، 

 اٌغّه، اٌج١غ، اٌزّش، اٌجٕذٚسح، اٌغضس 

Niacin 

 ١ٔبع١ٓ

B3 

رشٕغبد، ؽفؼ عٍذٞ، اؽّشاس 

 اٌٍغبْ، رشمك صٚا٠ب اٌفُ

اٌجشٚوٍٟ، اٌٍؾُ، اٌؾجٛة اٌىبٍِخ، 

 الأفٛوبدٚ

Pantothenic 

acid 

ؽّغ 

 اٌجبٔزٛص٠ٕه

B5 

اٌٍؾُ، اٌّٛص ، اٌؾجٛة اٌىبٍِخ، اٌخؼبس،  فمش اٌذَ، اٌّشع اٌؼظجٟ اٌّؾ١طٟ

 اٌغٛص 

Pyridoxine 

 ث١ش٠ذٚوغ١ٓ

B6 

 Biotin اٌىجذ، ِؼ اٌج١غ، ثؼغ اٌخؼبس   رؼخُ اٌّؼٟ

 ث١ٛر١ٓ

B7 

ٔمض خلاي اٌؾًّ ٠غجت الإعٙبع، 

 دٚخخفمش دَ، 

خ١ّشح اٌخجض، اٌخؼشٚاد اٌٛسل١خ، 

 اٌمش١ٔبد، اٌىجذ

Folic acid 

 ؽّغ اٌف١ٌٛه

B9 

ع١بٔٛوٛثبي  اٌٍؾُ ، اٌغّه، اٌج١غ، اٌؾ١ٍت،   فمش اٌذَ، شؾٛة، دٚخخ ٚدٚاس،

 أ١ِٓ

Cyanocoba

l amin 

B12 

ٔضف فٟ اٌٍضخ، ثؾء شفبء الأِشاع، 

 ػؼف فٟ الاعٕبْ

 Ascorbic اٌفٛاوٗ ٚاٌخؼشٚاد

acid  ؽّغ 

 الأعىٛسث١ه

C 

اٌىغبػ أٚ ر١ٍٓ اٌؼظبَ، اٌُ فٟ 

 اٌّفبطً

اٌزؼشع لأشؼخ اٌشّظ، اٌغّه، اٌج١غ، 

 وجذ اٌؼغً، اٌّششَٚ

Ergo 

calciferol 

أ٠شغٛ 

 وبٌغ١ف١شٚي

D 

فمذاْ اٌش١ٙخ، ػؼف عٙبص إٌّبػخ، 

 خذس فٟ اٌزساػ١ٓ

صّبس اٌى١ٛٞ، اٌٍٛص، الأفٛوبدٚ، اٌج١غ، 

اٌٛسل١خاٌؾ١ٍت، اٌغٛص، اٌخؼشٚاد   

Tocopherol

s 

 رٛوٛف١شٌٚض

E 

إٌضف اٌّفشؽ فٟ ؽبٌخ اٌغشٚػ، 

 أخفبع وضبفخ اٌؼظُ

صّبس اٌى١ٛٞ، الأفٛوبدٚ،  اٌخؼشٚاد 

 اٌٛسل١خ، اٌجمذٚٔظ

Phylloquin

one 

 ف١ٍٍٛو٠ْٕٛٛ

K 
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Table 2: Names of Vitamins and Their Resources 

 

 

 

vitamin Chemical name Diseases of  Deficiency Good resources 

A Retinol night-blindness 

 

Liver, carrots, sweet potato, butter, 

spinach, some cheeses, egg, 

apricot, milk. 

B1 thiamine Beriberi,  

Wernicke-Korsakoff 

syndrome 

cereal grains, sunflower seeds, 

brown rice, cauliflower, potatoes, 

oranges 

B2 Riboflavin ariboflavinosis asparagus, bananas, milk, yogurt, 

meat, eggs, fish, green beans 

B3 Niacin Mental disturbance, 

dermatitis 

liver, heart, kidney, chicken, beef, 

fish, eggs, dates, tomatoes, carrots 

B5 Pantothenic acid paresthesia meats, whole-grains, broccoli, 

avocados 

B6 Pyridoxine anemia, peripheral 

neuropathy, 

meats, bananas, whole-grains, 

vegetables, and nuts 

B7 Biotin inflammation of the 

intestine 

egg yolk, liver, some vegetables 

B9  Deficiency during 

pregnancy birth defects 

leafy vegetables, legumes, liver, 

baker's yeast 

B12 Cyanocobalamin megaloblastic anemia,  fish, meat, poultry, eggs, milk and 

dairy products 

C Ascorbic acid megaloblastic anemia fruit and vegetables. 

D Ergocalciferol osteomalacia, or 

softening of the bones 

Exposure sunlight fatty fish, eggs, 

beef liver, mushrooms. 

E Tocopherols hemolytic anemia in 

newborns 

Kiwi fruit, almonds, avocado, eggs, 

milk, nuts, leafy green 

K Phylloquinone bleeding diathesis leafy green vegetables, avocado, 

kiwi fruit. Parsley 

https://www.medicalnewstoday.com/articles/271157.php
https://www.medicalnewstoday.com/articles/158800.php
https://www.medicalnewstoday.com/articles/147963.php
https://www.medicalnewstoday.com/articles/248423.php

