Pratical work 5: Differential Gram Staining of Yogurt Bacteria
1. Principle
Gram staining is a differential staining technique that distinguishes bacteria based on the structure and chemical composition of their cell wall.

- Gram-positive bacteria:
  • Thick peptidoglycan layer (≈ 5× thicker than Gram-negative).
  • Very low lipid content.
  • Ethanol cannot penetrate → retain violet/purple coloration.

- Gram-negative bacteria:
  • Thin peptidoglycan layer.
  • Outer lipid-rich membrane.
  • Ethanol dissolves lipids → pores open → violet dye leaks out.
  • Counterstain (fuchsin) penetrates → cells appear pink/red.

Key steps of the Gram staining reaction:
1. Gentian violet (primary stain): penetrates all bacterial cells.
2. Lugol (mordant): strengthens violet dye retention.
3. Ethanol (decolorizer): differentiates Gram+ vs Gram–.
4. Fuchsin (counterstain): stains Gram– pink, Gram+ remain violet.
2. Materials
- Equipment: Inoculating loop, Pasteur pipettes, test tubes, microscope slides, optical microscope.
- Reagents: Sterile distilled water or saline, Gentian violet, Lugol iodine, ethanol (95%), fuchsin (10%), cedarwood oil.
- Other materials: Yogurt sample, blotting/filter paper.
3. Procedure
Preparation of the smear
1. Place a drop of sterile distilled water or saline on a slide.
2. Using the inoculating loop, add a small portion of yogurt and emulsify.
3. Spread into a thin, even smear.
4. Heat-fix by briefly passing over a Bunsen burner flame.
Staining sequence
1. Cover with Gentian violet → 1 min.
2. Rinse with water (do not blot).
3. Cover with Lugol iodine → 1 min.
4. Rinse with water (do not blot).
5. Decolorize drop by drop with 95% ethanol (~30 s).
6. Rinse with water.
7. Counterstain with 10% fuchsin → 20–30 s.
8. Rinse with water and dry between blotting paper sheets.
9. Add a drop of cedarwood oil.
10. Observe under oil immersion (100× objective).
4. Observation
Under the microscope (×100):
- Cocci (Streptococcus thermophilus): isolated or in chains.
- Bacilli (Lactobacillus bulgaricus): elongated rod-shaped bacteria.
- All bacteria retain violet coloration → Gram-positive.
[image: ]
5. Results
- Yogurt bacteria are exclusively Gram-positive.
- Morphological forms observed: cocci and bacilli.
- Species identified:
  • Streptococcus thermophilus (cocci)
  • Lactobacillus bulgaricus (bacilli)
6. Conclusion
Gram staining confirmed that yogurt contains only Gram-positive bacteria, which appear violet due to their thick peptidoglycan-rich cell wall resistant to ethanol decolorization.
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- On verse 10 goutes d'étanol pendant 10 secondes et on rince a [eau distlée.
- On recouvre [e frofts de fuschine pendant 30 secondes et on rince  [eau distlie.
- On séche la préparation avec du papier fitre et on observe au microscope opliaue & fimmersion (Grossissement x1000)

Les images sont enregisirées directement sur fordinateur ordce & 1a carte d'acquisiton vidéo.
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