
 

 

 

 

   

 
 

 

 

 

Minerals measurements Instruments: 
 

Minerals : are the chemical elements usually other than carbon, hydrogen, 

oxygen, or nitrogen present in all body tissues and fluids, their presence being 

necessary for the maintenance of certain physicochemical processes which 

are essential for life. 

Minerals Nutrients: are inorganic substances that must be ingested and 

absorbed in adequate amounts to satisfy a wide variety of essential metabolic 

and/or structural functions in the body. 

ٜ اىؼْبطش اىنَٞٞبئٞخ ػبدح غٞش اىنشثُ٘ ٗاىٖٞذسٗعالمعادن:  ِٞ ٗالأمغغِٞ ٗاىْٞزشٗعِٞ اىَ٘ع٘دح ٕ

فٜ عَٞغ أّغغخ ٗع٘ائو اىغغٌ، ٗٗع٘دٕب ػشٗسٛ ىيؾفبظ ػيٚ ثؼغ اىؼَيٞبد اىفٞضٝبئٞخ 

                                                                                        ٗاىنَٞٞبئٞخ اىؼشٗسٝخ ىيؾٞبح

: ٕٜ ٍ٘اد غٞش ػؼ٘ٝخ ٝغت رْبٗىٖب ٗاٍزظبطٖب ثنَٞبد مبفٞخ ىزيجٞخ ٍغَ٘ػخ المعادن المغذيت

الأعبعٞخ فٜ اىغغٌ ٘ظٞفٞخٗاعؼخ ٍِ اى٘ظبئف الأٝؼٞخ ٗ/أٗ اى  

Minerals and electrolyte are important because your body cannot function 

without them. All electrolyte are minerals but not all minerals are electrolyte 

.Electrolyte are the minerals that carry an electrical charge. 

Your body requires some raw materials. These include at least 30 vitamins, 

minerals, and dietary components that your body needs but cannot 

manufacture on its own in sufficient amounts. 

ُ عغَل لا ٝغزطٞغ اىؼَو ثذّٖٗب. عَٞغ  ىنزشٗىٞذاىَؼبدُ ٗالا ِ ٍؼبدُ ٗىنِ ىٞغذ مو  الاىنزشٗىٞزبدٍَٖخ لأ ػجبسح ػ

ٜ رؾَو شؾْخ مٖشثبئٞخ. ٜ اىَؼبدُ اىز  اىَؼبدُ إىنزشٗىٞزبد. الإىنزشٗىٞزبد ٕ

 ِ ٓ ٍب لا ٝقو ػ ٚ ثؼغ اىَ٘اد اىخبً. ٗرشَو ٕز ٔ  00عغَل ٝؾزبط إى ٜ اىزٛ ٝؾزبع ٍِ اىفٞزبٍْٞبد ٗاىَؼبدُ ٗاىَنُ٘ اىغزائ

ٔ ثَفشدٓ ثنَٞبد مبفٞ  خ.عغَل ٗىنِ لا ٝغزطٞغ رظْٞؼ

Vitamins and minerals are considered essential nutrients—because acting in 

concert, they perform hundreds of roles in the body. They help shore up 

bones, heal wounds, and bolster your immune system. They also convert food 

into energy, and repair cellular damage. 

رؼزجش اىفٞزبٍْٞبد ٗاىَؼبدُ ػْبطش غزائٞخ أعبعٞخ، لأّٖب رؼَو ثشنو ٍزْبغٌ، ٗرؤدٛ ٍئبد الأدٗاس فٜ 

ىذٝل. مَب أّٖب رؾ٘ه  ٜغٖبص اىَْبػاىاىغغٌ. فٖٜ رغبػذ ػيٚ دػٌ اىؼظبً، ٗشفبء اىغشٗػ، ٗرؼضٝض 

                                              .                           ي٘ٛزيف اىخاى اىطؼبً إىٚ ؽبقخ، ٗرظيؼ



 

    They are classified as major minerals(macrominerals) body requires more 

than 100 mg/day) and trace minerals (microminerals),body requires less than  

 

100 mg/day, and The two tables below list minerals, what they do in the body 

(their functions), and their sources in food. 
 

ٌ/ًٝ٘( ٍٗؼبدُ ّبدسح )ٍؼبدُ دقٞقخ( )ٝؾزبط غٍي 100َؼبدُ سئٞغٞخ )ٍؼبدُ مجٞشح( )ٝزطيت اىغغٌ أمضش ٍِ م رظْف اىَؼبدُ

 اىغغٌ )ٗظبئفٖب(، ٍٗظبدسٕب فٜ اىغزاء.بىَؼبدُ ٍٗب رفؼئ فٜ ث قبئَخٌ/ًٝ٘(، ٗاىغذٗلاُ أدّبٓ غٍي 100اىغغٌ إىٚ أقو ٍِ 
 

Major minerals 

 المعادن الرئيسيت
 Mineral Function Sources  

 Sodium Needed for fluid balance in body, nerve and 
muscle contraction 

ُ اىغ٘ائو  ٗالأػظبة ٗرقيض  اىغغٌْٕبك ؽبعخ ىز٘اص
 اىؼؼلاد

 

Table salt, small amounts in milk, 
breads, vegetables. 

ٍيؼ اىطؼبً، ثنَٞبد قيٞيخ فٜ اىؾيٞت ٗاىخجض 
 ٗاىخؼشٗاد

 

 Chloride Needed for proper fluid balance, stomach 
acid, maintain the osmosis pressure in body 

cell. 
ُ اىغ٘ائو  ٍغ اىَؼذح، ٗاىؾفبظ بؽ،ْٕبك ؽبعخ ىز٘اص

ٚ اىؼغؾ الا خيٞخ اىغغٌٍ٘صٛ فٖٞب ٗصػي  

 

Table salt, soy sauce; small amounts in 
milk, meats, breads, and vegetables 

ٍيؼ اىطؼبً، طيظخ اىظ٘ٝب؛ مَٞبد طغٞشح فٜ 
 اىؾيٞت ٗاىيؾً٘ ٗاىخجض ٗاىخؼشٗاد

 

 Potassium Needed for proper fluid balance, nerve and 

muscle contraction 
ُ اىغ٘ائو  ثشنو عيٌٞ، الأػظبة، ػشٗسٛ ىز٘اص

 ٗرقيض اىؼؼلاد

Meats, milk, fresh fruits and 

vegetables, whole grains, legumes 
اىيؾً٘، اىؾيٞت، اىف٘امٔ ٗاىخؼشٗاد اىطبصعخ، 

 اىؾج٘ة اىنبٍيخ، اىجق٘ىٞبد

 

 Calcium Important for healthy bones and teeth; helps 
muscles relax and contract; important in 

nerve functioning, blood clotting, blood 
pressure regulation, immune system health. 

 ٚ ٌٍٖ ىظؾخ اىؼظبً ٗالأعْبُ؛ ٝغبػذ اىؼؼلاد ػي

الاعزشخبء ٗالاّقجبع. ٌٍٖ ىؼَو الأػظبة، ٗرغيؾ اىذً، 
ٌ ػغؾ اىذً،ٗطؾخ اىغٖبص اىَْبػٜ  ٗرْظٞ

Milk and milk products; canned fish 
with bones (salmon, sardines); greens 

(broccoli), legumes. 
اىؾيٞت ٍْٗزغبد الأىجبُ. الأعَبك اىَؼيجخ ٍغ 

اىؼظبً )اىغيَُ٘ ٗاىغشدِٝ(؛ اىخؼش )اىجشٗميٜ( 

 .ٗاىجق٘ىٞبد
 

 

 Phosphorus Important for healthy bones and teeth; 
found in every cell; part of the system that 
maintains acid-base balance. 

 
ٜ مو خيٞخ. عضء  ٌٍٖ ىظؾخ اىؼظبً ٗالأعْبُ؛ ٗعذد ف

ُ اىؾ ً اىزٛ ٝؾبفع ػيٚ اىز٘اص ٍؼٜ اىقبػذٛبٍِ اىْظب  

Meat, fish, poultry, eggs, milk, 
processed foods. 
 

 
اىيؾً٘، الأعَبك، اىذٗاعِ، اىجٞغ، اىؾيٞت، 

 .الأؽؼَخ اىَظْؼخ

 



 

 Magnesium Found in bones; needed for making protein, 
muscle contraction, nerve, immune system 

health. 
ٗعذد فٜ اىؼظبً. ػشٗسٛ ىظْغ اىجشٗرِٞ، ٗاّقجبع 

 .اىؼؼلاد، الأػظبة، ٗطؾخ اىغٖبص اىَْبػٜ

Nuts and seeds; legumes; leafy, green 
vegetables; seafood; chocolate. 

اىَنغشاد ٗاىجزٗس؛ اىجق٘ىٞبد. اىخؼبس اى٘سقٞخ 
 .اىخؼشاء؛ ٍأم٘لاد ثؾشٝخ؛ ش٘م٘لارخ

 

 (calcium ,magnesium and phosphor are bulk mineral, then (sodium 

,potassium and chloride) are electrolytes. 

 Trace minerals (microminerals) The body needs trace minerals in very 

small amounts. 

 

Trace minerals 
 

 Mineral Function Sources  

  
Iron 

Part of a molecule (hemoglobin) 
found in red blood cells that 

carries oxygen in the body; needed 
for energy metabolism 

ِ اىغض ً  ٝئخعضء ٍ ٜ خلاٝب اىذ ثِٞ( اىَ٘ع٘د ف )اىَٖٞ٘عي٘
ٜ اىغغٌ؛ ػشٗسٛ ِ ف ٛ ٝؾَو الأمغغٞ  اىؾَشاء ٗاىز

 ىزَضٞو اىطبقخ

meats; red meats; fish; poultry;
 shellfish 

,egg yolks; legumes; dried fruits. 
ً اىؾَشاء؛ عَنخ؛ دٗاعِ؛ اىَؾبس  اىيؾً٘؛ اىيؾ٘

ٔ اىَغفف خ،طفبس اىجٞغ؛ اىجق٘ىٞبد. اىف٘ام  

 

  
 

Zinc 

Part of many enzymes; needed for 
making protein and genetic 

material,   wound   healing, 
normal fetal development, immune 
system health 

عضء ٍِ اىؼذٝذ ٍِ الإّضَٝبد؛ اىلاصٍخ ىظْغ 
ِ ٗاىَ٘اد اى٘ساصٞخ ، ٗشفبء اىغشٗػ،  اىجشٗرٞ

ِ اىطجٞؼٜ، طؾخ  اىغٖبص اىَْبػَّٜ٘ اىغْٞ  
 

Meats, fish, poultry, grains, 
vegetables 

 
 ٗاىخؼبس اىجق٘ىٞبداىيؾً٘ ٗالأعَبك ٗاىذٗاعِ 

 

 

  
Iodine 

Found in thyroid hormone, which 
helps regulate growth, 

development, and metabolism 
 ٌ ٚ رْظٞ ٛ ٝغبػذ ػي ُ اىغذح اىذسقٞخ، اىز ٝ٘عذ فٜ ٕشٍ٘

 ٘ ٗاىزط٘س ٗاىزَضٞو اىغزائٜاىَْ  

Seafood, foods grown in iodine-
rich soil, iodized salt, bread. 
ٜ اىزشثخ اىغْٞخ  اىَأم٘لاد اىجؾشٝخ، الأؽؼَخ اىَضسٗػخ ف

 .ثبىٞ٘د، اىَيؼ اىَؼبىظ ثبىٞ٘د، اىخجض

 

  
Selenium 

Antioxidant 
 

لأمغذحا ادٍؼبد  

Meats, seafood, grains 
اىَأم٘لاد اىيؾً٘،  

 اىجؾشٝخ ، اىؾت

 

  
Copper 

Part of many enzymes; needed for 
iron metabolism 

ِ الإّضَٝبد؛ اىلاصٍخ لا ِ اىؼذٝذ ٍ اىؾذٝذ ٝغعضء ٍ  

Legumes, nuts and seeds,meats,
 drinking water 

 اىجق٘ىٞبد، اىَنغشاد ٗاىجزٗس، ىؾً٘ ، ٍٞبٓ اىششة

 

  
Fluoride 

Involved in formation of bones 

and teeth; helps prevent tooth 

decay 

Drinking water (either 

fluoridated or naturally 

containing fluoride), fish 

 



 

  
Chromium 

ٚ ٍْغ  ً ٗالأعْبُ. ٝغبػذ ػي ِ اىؼظب ٜ رن٘ٝ ٝذخو ف

 رغ٘ط الأعْبُ

Works closely with insulin to 
regulate blood sugar (glucose) 

levels 
 ٜ ٌ ٍغز٘ٝبد اىغنش ف ِ ىزْظٞ ٝؼَو ثشنو ٗصٞق ٍغ الأّغ٘ىٞ

م٘ص (اىذً )اىغي٘  

 ٚ ٛ ػي ٜ رؾز٘ ٗ اىز سح أ ٓ اىششة )ع٘اء اىَفي٘ ٍٞب

ؼٜ(، الأعَبك ساٝذ ثشنو ؽجٞ  اىفي٘

Unrefined foods, 
especially liver, whole grains, 

nuts, cheeses 

الأؽؼَخ غٞش اىَنشسح، ٗخبطخ اىنجذ، ٗاىؾج٘ة 

 اىنبٍيخ، ٗاىَنغشاد، ٗالأعجبُ

 

 

 

 Daily Requirementsاىَزطيجبد اىٍٞ٘ٞخ  

The daily minerals required for the body can be obtained from a well-

balanced diet. Like vitamins, excess minerals can produce toxic effects. The 

following table should cover the recommended daily requirements of almost. 
ُ اىضائذح  ٜ ٍز٘اصُ. ٍضو اىفٞزبٍْٞبد، اىَؼبد ً غزائ ِ خلاه ارجبع ّظب ٍ ٌ ُ اىٍٞ٘ٞخ اىلاصٍخ ىيغغ ٚ اىَؼبد ِ اىؾظ٘ه ػي ٚ رأصٞشاد عبٍخ. َٝن ٛ إى ُ رؤد ِ أ َٝن

ٚ ثٖب  رقشٝجبً ٜ اىَزطيجبد اىٍٞ٘ٞخ اىَ٘ط ٜ اىغذٗه اىزبى ُ ٝغط  ٝغت أ

Mineral Men Women 

Calcium 

Sodium 
Potassium 
Iron 

Zinc 
Magnesium 

Phosphorus 
Chlorine 

Fluorine 

Copper 

Selenium 

1000mg 

1100mg 
2000mg 
10mg 

15mg 
350mg 

800mg 
700mg 

1.5mg 

2mg 

0.07mg 

1200mg 

3300mg 
2000mg 
15mg 

12mg 
280mg 

1200mg 
700mg 

4mg 

2mg 

0.05mg 
 

Excess of minerals : High concentrations of minerals in the body can cause 

an effect on the body health. The mineral toxicity vary as toxic levels depend 

on the type of mineral and how much of it your body takes in. 

مٞض اىؼبىٞخ ٍِ اىَؼبدُ فٜ اىغغٌ َٝنِ أُ ٝنُ٘ ىٖب آصبس ػبسح ػيٚ شا: اىزالمعادن الزيادة مه

طؾزل. رخزيف أػشاع عَٞخ اىَؼبدُ ؽٞش رؼزَذ ٍغز٘ٝبد اىغَٞخ ػيٚ ّ٘ع اىَؼذُ ٗاىنَٞخ اىزٜ 

                                                                                                   َٝزظٖب عغَل

       High levels of iodine in the bloodstream can interfere with hormone 

functioning. Too much sodium can cause confusion, seizures coma and even 

death.  

 ٜ ِ اىٞ٘د ف ِ ٍغز٘ٝبد ػبىٞخ ٍ ً َٝن ِ اىظ٘دٝ٘ ُ رزذاخو ٍغ ػَو اىٖشٍّ٘بد. اىنضٞش ٍ ً َٝنِ أ ٙ اىذ ٍغش

ٚ اىَ٘د ُ ٝغجت الاسرجبك ٗاىْ٘ثبد ٗاىغٞج٘ثخ ٗؽز  أ

Selenium is a mineral that is toxic in just small doses. Symptoms include 

black fingernails and the smell of garlic on your breath and skin. Phosphorus 



 

toxicity prevents the absorption of calcium and magnesium in the body.  

 ً ٔ ثغشػبد طغٞشح فقؾ. رشَو الأػشاع أظبفش ع٘داء ٗسائؾخ اىض٘ ً ٍؼذُ عبً إرا رٌ رْبٗى اىغٞيْٞٞ٘

ً فٜ اىغغٌ ٚ أّفبعل ٗعيذك. عَٞخ اىف٘عف٘س رَْغ اٍزظبص اىنبىغًٞ٘ ٗاىَغْٞغٞ٘  ػي

When ingested in amounts more than 1g daily, phosphorus can lead to 

calcification of organs and soft tissues. 

 ِ ٔ ثنَٞبد رضٝذ ػ ُ ٝغجت اىف٘عف٘سغ 1ػْذ رْبٗى رنيظ الأػؼبء ٗالأّغغخ فٜ شاً ٍٝ٘ٞبً، َٝنِ أ

 اىشخ٘ح
 

Copper toxicity is also rare, however, excessive intake can cause vomiting, 

diarrhea, irritability and dementia. 

Zinc is generally considered to be non-toxic although extremely high doses 

of it can lead to symptoms such as nausea vomiting and diarrhea. 

ٔ َٝنِ أُ ٝغجت اىقٜء ٗالإعٖبه ٗاىزٖٞظ  عَٞخ اىْؾبط ّبدسح أٝؼًب، ٍٗغ رىل، فئُ الإفشاؽ فٜ رْبٗى

 ٗاىخشف

ٚ أػشاع  ُ رؤدٛ إى ُ اىغشػبد اىؼبىٞخ عذًا ٍْٔ َٝنِ أ ٚ اىشغٌ ٍِ أ ب غٞش عبً ػي ًٍ ٝؼزجش اىضّل ػَ٘

ُ ٗاىقٜء ٗالإعٖبه  ٍضو اىغضٞب

 

Mineral Measurement : 

Measurement of minerals is a commonly performed by several techniques: 

 يتم إجراء قياس المعادن بشكل شائع من خلال العديد من التقنيات:                       

1. Flame photometer or (Atomic absorption spectroscopy AAS): 

    A device used in chemical analysis to determine the concentration of 

minerals ions, such as(Ca, k and Na,Mn,Fe,Co,etc.) . 

2. Auto analyzer (biochemistry analyzer): 

   An instrument with ion selective electrodes ,which measured electrolyte 

most often are sodium and potassium, chloride and bicarbonate and others. 

3. X-ray diffraction (XRD): 

x-ray is one of the most powerful tools for mineral determination and identification, 
structural and chemical and size  determination . 

وتحذيذ الحجم تحذيذ البنيت التركيبيت والكيميائيتالمعادن و تقذير وتشخيصتعتبر الأشعت السينيت واحذة مه أقوى الأدواث ل  

             4-Spectroscopy: اىزؾيٞو اىطٞفٜ   

This spectroscopy involves of that UV-visible and infrared spectroscopy 

and X-Ray fluorescence to analysis of the spectral properties and elemental  



 

 

        compositions of the minerals.     

     5- Mass Spectrometry: 

       Mass Spectrometry can also be used to study of the minerals.                                                 
                   

      Principles of X-Ray Fluorescence:  
                                                     

        The analysis of major and trace elements in the minerals by x-ray fluorescence , when the 
atoms interact with the high energy incident x-radiation, the  materials are excited and ionized 

because the energy of radiation is sufficient to dislodge a tightly-held inner electron, the atom 
becomes unstable and an outer electron replaces the missing inner electron.  
 

ٜ اىَؼبدُ ث٘اعطخ في٘سح الاشؼخ اىغْٞٞخ، فؼْذٍب رزفبػو اىزساد ٍغ الأشؼخ اىغْٞٞخ  ٌ رؾيٞو اىؼْبطش اىشئٞغٞخ ٗاىْبدسح ف ٝز
ٜ اىَشرجؾ ثق٘ح ٗرظجؼ  ُ ؽبقخ الإشؼبع مبفٞخ لإصاؽخ الإىنزشُٗ اىذاخي ٌ إصبسح اىَ٘اد ٗرأْٖٝب لأ اىغبقطخ راد اىطبقخ اىؼبىٞخ، ٝز

ٜ اىَفق٘د ُ اىخبسعٜ ٍؾو الإىنزشُٗ اىذاخي  اىزسح غٞش ٍغزقشح ٗٝؾو الإىنزشٗ
 

When this happens, energy is released due to the decreased binding energy of the inner electron 
orbital compared with an outer one. The emitted radiation is of lower energy than the primary 

incident X-rays and is termed fluorescent radiation. Because the energy of the emitted photon is 
characteristic of a transition between specific electron orbitals in a particular element, the 

resulting fluorescent X-rays can be used to detect the abundances of elements that are present in 
the sample. 

 ٌ زشُٗ اىذاخيٜ ٍقبسّخ ؽبقخ ثغجت اّخفبع ؽبقخ الاسرجبؽ ىَذاس الإىن فقذاُػْذٍب ٝؾذس ٕزا، ٝز

 شؼبعثئالأٗىٞخ ٗٝغَٚ  غبقطخثبىَذاس اىخبسعٜ. الإشؼبع اىَْجؼش رٗ ؽبقخ أقو ٍِ الأشؼخ اىغْٞٞخ اى

ٜ خبطٞخ الاّزقبه ثِٞ ٍذاساد إىنزشُٗ ٍؾذدح فٜ ػْظش زفي٘ساى ُ اىَْجؼش ٕ ُ ؽبقخ اىف٘ر٘ . ّظشًا لأ

ِ اعزخذاً الأشؼخ اىغْٞٞخ اى  اىْبرغخ ىينشف ػِ ٗفشح اىؼْبطش اىَ٘ع٘دح فٜ اىؼْٞخ َزفي٘سحٍؼِٞ، فَٞن

                           

                           

                           

              

 

 

 

 

 



 

 

The amount of phosphate in the blood affects the level of calcium in 

the blood. Calcium and phosphate in the body react in opposite ways: as 

blood calcium levels rise, phosphate levels fall. A hormone called 

parathyroid hormone (PTH) regulates the levels of calcium and phosphorus 

in your blood. When the phosphorus level is measured, a vitamin D level, 

and sometimes a PTH level, is measured at the same time. Vitamin D is 

needed for your body to take in phosphate. 

The relation between calcium and phosphate may be disrupted by some 

diseases or infections. For this reason, phosphate and calcium levels are 

usually measured at the same time. 

The determination of total phosphorus (TP) in an aqueous sample is  based on 

digestion of the sample to convert phosphorus compounds into 

orthophosphate, which can then be determined based on spectrophotometry 

 


