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Introduction 

 

Cells are surrounded by a thin film, the plasma membrane, through which exchanges occur. This membrane 

can be: 

 :انخلاٚا يذاطح تغشاء سقٛق، ْٕٔ انغشاء انثلاصيٙ، دٛس ذذذز انرثادلاخ. ًٚكٍ نٓزا انغشاء أٌ ٚكٌٕ

 

- Semi-permeable when it allows only the solvent to pass. شثّ يُفز عُذيا ٚسًخ تًشٔس انًزٚة فقظ 

 

- Permeable when it allows both the solvent and solute to pass. يُفز عُذيا ٚسًخ تًشٔس انًزٚة ٔانًزاب يعًا 

 

 

However, the permeability of the membrane is selective, meaning it can allow certain substances to pass 

while remaining impermeable to others. 

 .اَرقائٛح، يًا ٚعُٙ أَّ ًٚكُّ انسًاح تًشٔس تعض انًٕاد يع يُع يشٔس الأخشٖٔيع رنك، فإٌ َفارٚح انغشاء 

 

Cellular permeability depends on several factors, such as the pH of the solutions and the size of dissolved 

substances. 

 .ذعرًذ َفارٚح انخهٛح عهٗ عذج عٕايم يصم دسجح دًٕضح انًذانٛم ٔدجى انًٕاد انًزاتح

 

 

1. Osmosis Phenomenon 

 

Osmosis refers to the process that drives the diffusion of water across a semi-permeable membrane 

separating two solutions with unequal solute concentrations. Under these conditions, water tends to move 

from the less concentrated solution (HYPOTONIC solution) to the more concentrated solution 

(HYPERTONIC solution). Solutions with equal solute concentrations are said to be ISOTONIC. 

ف، انرُاضخ ْٕ انعًهٛح انرٙ ذذفع انًاء نلاَرشاس عثش غشاء شثّ يُفز ٚفصم تٍٛ يذهٕنٍٛ ترشكٛضاخ غٛش يرسأٚح يٍ انًزاتاخ. فٙ ْزِ انظشٔ

ٛم انرٙ ذانًٚٛم انًاء إنٗ الاَرقال يٍ انًذهٕل الأقم ذشكٛضًا )انًذهٕل يُخفض انرٕذش( إنٗ انًذهٕل الأعهٗ ذشكٛضًا )انًذهٕل عانٙ انرٕذش(. انً

 .ذذرٕ٘ عهٗ ذشكٛضاخ يرسأٚح يٍ انًزاتاخ ذعشف تأَٓا يرسأٚح انرٕذش

 

The phenomenon of osmosis is essential for cells to maintain solute concentration. 

 

 .يًٓح نهخلاٚا نهذفاظ عهٗ ذشكٛض انًزاتاخ)انًٛض( ظاْشج انرُاضخ 

 

2. Materials and Reagents 

 

Distilled water, onion, 4% NaCl solution (or 300 g/L sucrose), 1 g/L neutral red solution in phosphate buffer 

at pH 6.5, slides, and watch glass. 

جى/نرش فٙ يذهٕل  1جى/نرش(، يذهٕل أدًش يذاٚذ ترشكٛض  000% )أٔ سكشٔص ترشكٛض 4ياء يقطش، تصهح، يذهٕل كهٕسٚذ انصٕدٕٚو ترشكٛض 

 .، ششائخ، صجاجح يشاقثح5.6فٕسفاخ عاصل تذسجح دًٕضح 
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3. Principle 

 

When a plant cell is immersed in a hypertonic solution, the large central vacuole partially loses its water, 

causing the cell to shrink. The cell membrane pulls away from the wall; this state is called plasmolysis. 

When the cell is in a hypotonic solution, the vacuole fills with water, and the membrane pushes against the 

wall, which typically prevents the cell from bursting. This state is known as turgidity. Turgidity keeps 

herbaceous plants upright; without it, the plant wilts. 

ْزا عُذ ٔضع خهٛح َثاذٛح فٙ يذهٕل عانٙ انرٕذش، ذفقذ انفجٕج انًشكضٚح جضءًا يٍ يائٓا ٔذرقهص انخهٛح. ُٚفصم انغشاء انخهٕ٘ عٍ انجذاس؛ ٔ

فٙ يذهٕل يُخفض انرٕذش، ذًرهئ انفجٕج تانًاء ٔٚذفع انغشاء انجذاس، انز٘ ًُٚع عادج انخهٛح ٚعُشف تانذانح انثلاصيٕنٛضٚح. عُذ ٔضع انخهٛح 

 .يٍ الاَفجاس؛ ٔذعشف ْزِ انذانح تانرٕسو. ٚذافع انرٕسو عهٗ انُثاذاخ انعشثٛح يُرصثح؛ فٙ غٛاب انرٕسو، ذزتم انُثاذاخ

 

 
Plasmolysis of a Plant Cell 

 

4. Procedure 

 

1. Using a scalpel, cut small fragments of onion epidermis about 1 cm in size. 

 .سى 1و يششط، قى تقص شظاٚا صغٛشج يٍ تششج انثصم تذجى تاسرخذا

 

2. Place these fragments for a few minutes in a watch glass containing a 1 g/L neutral red solution. Observe 

under a microscope and draw a turgid cell. 

 .جى/نرش. ساقثٓا ذذد انًجٓش ٔاسسى خهٛح يرٕسيح 1ضع ْزِ انشظاٚا نثضع دقائق فٙ صجاجح ذذرٕ٘ عهٗ يذهٕل أدًش يذاٚذ ترشكٛض 

 

3. Using absorbent paper at the left edge of the cover slip, draw out the dye and replace it with a drop of 4% 

NaCl solution. Repeat until the slide contains only 4% NaCl. Observe under a microscope and draw a 

plasmolyzed cell. 

%. كشس درٗ 4كهٕسٚذ انصٕدٕٚو ترشكٛض تاسرخذاو ٔسقح ياصح عُذ انذافح انٛسشٖ نهغطاء، اسذة انصثغح ٔاسرثذنٓا تقطشج يٍ يذهٕل 

 .%. ساقة ذذد انًجٓش ٔاسسى خهٛح فٙ دانح انثلاصيٕنٛض4ٚذرٕ٘ انًذهٕل فقظ عهٗ كهٕسٚذ انصٕدٕٚو ترشكٛض 

 

4. Repeat step 3, replacing the 4% NaCl with pure (distilled) water. Wait a few minutes and observe the 

phenomenon of deplasmolysis. 

 % تًاء َقٙ )يقطش(. اَرظش نثضع دقائق ٔساقة ظاْشج إصانح انثلاصيٕنٛض4، نكٍ اسرثذل كهٕسٚذ انصٕدٕٚو ترشكٛض 0كشس انخطٕج  

 

 

 

5. Interpretation of Results 

 

Explain why the onion cells have been altered. 

Using the concept of osmotic pressure, explain the observed cell changes. 

Conclude with the biological mechanism demonstrated in this experiment. 

 

 .ٔضخ تثساطح سثة ذغٛٛش خلاٚا انثصم

 .اسرُرج دٕل اٜنٛح انثٕٛنٕجٛح انًعشٔضح فٙ ْزا انرجشتح  .تاسرخذاو يفٕٓو انضغظ الأسًٕص٘، اششح انرغٛٛشاخ انرٙ دذشد فٙ انخلاٚا
 


