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      Lab. Instrument                                                              Lecture 1 :/  stage:1 

Laboratory instruments 

'' Laboratory instrument" is a general term for all types of instruments, vessels, and other 

tools needed for operations in laboratories.  Analytical lab instruments included  a wide 

range of instrumentation whose principle purpose is to qualitatively and quantitatively 

analyze samples. 

Most devices are expensive and sensitive and are affected by the environment such as 

heat and humidity, so it must be maintained,  Periodically clean and maintain them also 

calibration for each device to ensure the sensitivity of the device to obtain accurate 

results. The instrument must have a long life and provide safety for the user. 

Laboratory a room or building are equipped with  instruments ,tools, material &other 

items  using for tests , experiments ,analysis & for teaching, or a place where chemicals or 

medicines are produced. 

The laboratory contains Bench and Locker for storing materials also the tools and 

instruments in the laboratory vary according to the purpose of the laboratory such as 

microbiology lab, physiology lab, immunology lab, human biology lab, histology, 

anatomy lab, chemistrylab and genetics laboratory ,each laboratory contains special 

instruments that we study in detail. 

Microscopes 
is an instrument used to see objects that are too small to be seen by the naked eye. 

Microscopy is the science of investigating small objects and structures which it is means 

invisible to the eye unless aided by a microscope such as microorganisms (bacteria, 

fungi, and parasite) &  other cells.  Antony Van Leeuwenhoek (1632-1723) invented 

microscope, which it in  1674 built a simple microscope with only one lens to examine 

blood, yeast, insects and many other tiny objects.  

There are many types of microscopes, and they may be grouped according to way the 

instruments interact with a sample to create images, either by sending a beam of light or 

electrons to a sample in its optical path, or by scanning across, and a short distance from 

the surface of a sample using a probe. 
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Magnification of microscope: 

*Magnification: defined as the degree of enlargement of the image of the object 

achieved by the microscope, the magnifying power consists from the eyepieces and 

objectives lens power.  

*The working distance is the distance between the objective lens and the specimen on 

the stage. The higher the magnifying power of the objective the shorter is the working 

distance.  

 

 

 

 

 

 

 

 

The total magnification achieved in the below table: 
 

Objective lens Ocular lens Oil Magnification 

4 x 10 x No 4 × 10 = 40         times 

10 ×  10 x No 10 × 10 = 100     times 

40 ×  10 x No 40 × 10 = 400     times 

100 × 10 x Yes 100 × 10 =1000  times 
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Resolution of microscope 

ability of a lens to separate or distinguish small objects that are close together. It is 

considered the wavelength of light used is major factor in resolution (shorter 

wavelength = greater resolution).So it is considered the resolutionis power to show 

details clearly. Both the Magnification &Resolution are needed to see a clear image 

Types of Microscopes:  

The lens system classification divides the microscope into simple or compound  

microscopes 

A- Simple microscope consists of a single lens or several lenses grouped in one unit 

and are only used to enlarge an object.The lens system ranges from double 

convex to two plano-convex lenses. Examples of simple microscopes include reading 

glasses, jewelry eyepieces.      

     Principle Of Simple Microscope 

    A simple microscope is used to obtain small magnifications. It is usually to used for 

study of microscopic algae, fungi and biological specimen. ● Light from a light source 

(mirror) passes through a thin transparent object. A biconvex lens magnifies the size of 

the object to get an enlarged virtual image. 

 

  Parts of a Simple Microscope: ➔ (1) Mechanical parts ➔ (2) Optical parts 

     1-Mechanical parts: These parts support the optical parts and help in their 

adjustment for focusing the object ,They include the following components:  Metal 

Stand , Stage  
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   2- Optical parts: These parts are involved in passing the light through the object 

(specimen) and magnifying its size .The components of the optical parts are as follows:  

  ● Mirror: A Plano-convex mirror is fitted below the stage to the vertical rod by 

means of a frame. It focuses the surrounding light on the object to be observed.  

   ● Lens: A biconvex lens is fitted above the stage, to the vertical rod, by means of a 

frame. It magnifies the size of the object and the enlarged virtual image formed is 

observed by keeping the eye above it. For proper focusing, the lens can be moved up 

and down by the frame. 
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The compound microscope and types 

B- compound microscope includes an eyepiece and one or more objectives where 

the eyepiece enlarges the resolved image created by the objective. the are many type 

of compound microscope: 

1-Brightfield microscopy is the most elementary form of microscope illumination 

techniques and is generally used with compound microscopes. "brightfield" is 

derived from the fact that the specimen is dark and contrasted by the surrounding 

bright viewing field. Simple light microscopes are sometimes referred to as bright 

field microscopes. 

Principle of the  bright-field microscopy : 

In bright-field microscopy a specimen is placed on the stage of the microscope and 

the microscope’s light source is aimed at a lens beneath the specimen , This lens is 

called a condenser. The condenser usually contains an aperture diaphragm to control 

and focus light on the specimen; light passes through the specimen and the is 

collected by an objective lens situated in a turret above the stage. 

 

in transmitting light microscopes the illumination system is very important.  The 

system includes the light source, condenser, and iris. A condenser is usually a 
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combination of lenses that gathers and concentrates light in a specified direction, 

under the stage.  The iris controls the intensity of the light that goes into the 

condenser.  The light source is a variety of bulbs that create just the right kind of 

light with little heat.  

Difference Between Simple And Compound Microscope 

Characteristics Simple Microscope Compound Microscope 

Number of lenses One to magnify objects 3-5 to magnify objects 

Condenser lens Absent Present 

Light source Natural Illuminator 

Mirror type Concave reflecting One side is plain and the 

other side is concave 

Magnifying power Up to 300X 2,000X 

Adjusting 

Magnification 

No Yes 

Used At basic level By professional for research 

purpose 

Uses of bright field microscope 

To some extent, bright field microscopy is used in most disciplines requiring 

microscopic investigation , Because it is a simple method. This technique can be used 

to view fixed specimens or live cells. Since many organic specimens are transparent or 

opaque, staining is required to cause the contrast that allows them to be visible under the 

microscope. 

2-The dark field microscope  

The Dark Field Microscopy is a technique used to observe unstained samples 

causing them to appear brightly lit against a dark, almost purely black, 

background. is used to examine live microorganisms that either invisible in the 

ordinary light microscope, cannot be stained by standard methods, or are so 

distorted by staining that their characteristics then cannot be identified.  

Principle of The dark field microscope  

The dark ground microscope creates a contrast between object and surrounding 

field, such that, the background is dark and the object is bright  because the  Instead 

of normal condenser, found the dark field condenser that contain a opaque disc .The 
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disc blocks light that would enter the lens directly, only the light is reflected off the 

specimen enters the objective lens. Because there is no background light, the 

specimen appears light against black background- the dark field. The objective and 

the ocular lenses used in the dark ground microscope are same as that of ordinary 

light microscope 

 

Application of Dark field microscopy : 

1-Viewing Blood cells   2-Viewing Different types of algae  3-Viewing 

Bacteria      4- Viewing Hairline metal fractures      5- Viewing Diamonds and 

other precious stones 6- Viewing shrimp or other invertebrates 
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Types of compound microscopes 

Principle, parts and uses 
 

3-Phase-contrast microscopy:   

Phase-contrast microscopy is technique that use refraction and interference 

caused by structures in a specimen to create high-contrast, high-resolution 

images without staining. 
 Using with living cells can be observed in their natural state without previous 

fixation or labeling. 

 

Parts of Phase-contrast microscopy: is basically a specially designed light 

microscope with all the basic parts in addition to which: 

1. The annular diaphragm. 

2. The phase plate. 
 

The principle of Phase-contrast microscopy 

 

the microscope creates an image by altering the wavelengths of light rays passing 

through the specimen. To create altered wavelength paths, an annular stop is used in 

the condenser. The annular stop produces a hollow cone of light that is focused on 

the specimen before reaching the objective lens. The objective contains a phase 

plate containing a phase ring. As a result, light traveling directly from the 

illuminator passes through the phase ring while light refracted or reflected by the 

specimen passes through the plate. This causes increase the wavelength of light   

and gives the contrast for clear visibility of the object.  
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Application  of Phase-contrast microscopy 

To produce high-contrast images of transparent specimens, such as 

1. living cells (usually in culture), 

2. microorganisms, 

3. thin tissue slices, sub cellular particles (including nuclei and other organelles). 

4. fibers, 

5. glass fragments  

 

 
Light microscopy specimen        Phase-contrast microscopy specimen 

 

4-Fluorescence microscopy: is an one of the light microscope It refers to any 

microscope that users fluorescence to generate an image It produces 3d image. the 

technique is used to study specimen , which can be made to fluorescence. 

components of a fluorescence:  

Typical components of a fluorescence microscope: are a light source,  

the excitation filter, the dichroic mirror , and the emission filter  

The filters and the dichroic are chosen to match the spectral excitation and emission 

characteristics of the fluorophore used to label the specimen. 

Principle of Fluorescence Microscope: 

1-The specimen is illuminated with light of a specific wavelengths which is 

absorbed by the fluorophores, causing them to emit light of longer wavelengths 

(different color than the absorbed light).  

2-The illumination light is separated from the much weaker emitted fluorescence 

through the use of a spectral emission filter 

3- In this manner, the distribution of a single fluorophore (color) is imaged at a time. 

Multi-color images of several types of fluorophores must be composed by 

combining several single-color images. 

https://en.wikipedia.org/wiki/Excitation_filter
https://en.wikipedia.org/wiki/Dichroic_mirror
https://en.wikipedia.org/w/index.php?title=Emission_filter&action=edit&redlink=1
https://en.wikipedia.org/wiki/Wavelength
https://en.wikipedia.org/wiki/Fluorophore
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  Application Fluorescence microscopy :  

1-in imaging cell structures or structural features. 2 -checking the viability of cells,  

3-imaging genetic material (both DNA and RNA).  4-and imaging particular cells in 

a larger population 

   

5-The electron microscope: 

 Is a type of microscope that uses electrons to illuminate a specimen and create 

an enlarged image. Electron microscopes have much greater resolving power and  

higher magnifications. Some electron microscopes can magnify specimens up to 2 

million times. The greater resolution and magnification of the electron microscope 

is due to the wavelength of an electron can be up to 100,000 times shorter than that 

of visible light photons,  so can reveal the structure of smaller objects . 

Components of Electron Microscope: 

https://www.newworldencyclopedia.org/entry/Microscope
https://www.newworldencyclopedia.org/entry/Electron
https://en.wikipedia.org/wiki/Photon


4 
 

 
1. Electron gun     

2. Electromagnetic lenses—three sets.   

 3. Image viewing and recording system. Electron gun is a heated tungsten filament, 

which generates electrons. Condenser lens focuses the electron beam on the 

specimen. A second condenser lens forms the electrons into a thin tight beam. 

Principle of Electron Microscope: 

EMs uses an accelerated particle beam of electrons as their source of illumination. 

All EMs use electromagnetic and/or electrostatic lenses to control the path of 

electrons and focus it to form an image. The electron beam, on its way down the 

microscope column towards the sample, passes through a coil of wire. A current is 

passed through this wire to induce an electromagnetic field. And since electrons are 

very sensitive to magnetic fields, this current can be used to precisely control the 

electrons path. Allowing you to magnify objects up to two million times! 

 

There are two main types of electron microscope:  

1- The transmission electron microscope (TEM) : TEM forms image when 

radiations pass and are transmitted through the specimen, is used to view thin 

specimens or for viewing internal features that are inside or beyond the surface (e.g. 

organelles, macromolecules, atoms).  

http://cdn.biologydiscussion.com/wp-content/uploads/2015/11/image41.png
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2-The scanning EM (SEM): SEM produces images by detecting secondary 

electrons which are emitted from the surface of the specimen due to excitation by 

the primary electron beam. Therefore SEM is used to examine the surfaces of the 

microorganisms in great detail. like study the atomic composition of specimens, 

example, the surface distribution of immune-labels. 

Application  of Electron Microscope: 

research in cellular and molecular biology. Study of microorganisms like 

bacteria, virus and other .Fields of medicine, pathology, human anatomy. 

Nanotechnology studies are the result of electron microscope studies. It also helps 

in tumors identification, biopsy. In foresenic, mining, chemical and 

petrochemical  industries. 
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(Spectroscopy, spectrophotometer, The Beer-Lambert Law) 

 Spectroscopy :is the study of the interaction between matter and 

electromagnetic radiation (via electron spectroscopy, atomic spectroscopy, 

etc). Historically, spectroscopy originated through the study of visible 

light dispersed according to its wavelength, by a prism. Later the concept was 

expanded greatly to include any interaction with irradiative energy as a function 

of its wavelength or frequency, predominantly in the electromagnetic spectrum. 

Spectroscopy, primarily in the electromagnetic spectrum, is a fundamental 

exploratory tool in the fields of physics, chemistry, and astronomy, allowing the 

composition, physical structure and electronic structure of matter to be 

investigated at atomic scale, molecular scale, macro scale, and over astronomical 

distances. Important applications arise from biomedical spectroscopy in the areas 

of tissue analysis and medical imaging. 

A spectrophotometer:  is an instrument, which measures the absorbance of 

the test sample at a specific wavelength, by measuring the amount of light 

transmitted by the sample. 

Spectrophotometer is used to: 

1-measure the concentration of the solution.  

2- identify organic compounds by determining the absorption maximum. 

Spectrophotometer Principle 

The basic principle is that each compound absorbs or transmits light over a 

certain range of wavelength. Spectrophotometry is a simple technique used to 

measure absorbance of solutions. The sample is placed inside a cuvette which is 

a rectangular prism-shaped vessel. Light of a particular wavelength is directed to 

one side of the cuvette and the intensity of light reaching the detector is 

measured. 

https://en.wikipedia.org/wiki/Matter
https://en.wikipedia.org/wiki/Radiation
https://en.wikipedia.org/wiki/Electron_spectroscopy
https://en.wikipedia.org/wiki/Atomic_spectroscopy
https://en.wikipedia.org/wiki/Visible_spectrum
https://en.wikipedia.org/wiki/Visible_spectrum
https://en.wikipedia.org/wiki/Wavelength
https://en.wikipedia.org/wiki/Prism_(optics)
https://en.wikipedia.org/wiki/Frequency
https://en.wikipedia.org/wiki/Electromagnetic_spectrum
https://en.wikipedia.org/wiki/Physics
https://en.wikipedia.org/wiki/Chemistry
https://en.wikipedia.org/wiki/Astronomy
https://en.wikipedia.org/wiki/Molecule
https://en.wikipedia.org/wiki/Biomedical_spectroscopy
https://en.wikipedia.org/wiki/Tissue_(biology)
https://en.wikipedia.org/wiki/Medical_imaging
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The intensity of light hitting the detector after passing through a “blank” solution 

is measured – this is a solution that is identical to the sample but doesn’t contain 

the solute. This measurement is called “I0”. 

Then the intensity of light hitting the detector after passing through the sample is 

measured. This measurement is “I”. The transmittance (the amount of light 

reaching the detector) is calculated as T= I / I0 

The absorbance is calculated as       A = - log10 T   = - log10 I / I0 

The Beer-Lambert Law: 

(also known as Beer's Law) states that there is a linear relationship between 

the absorbance and the concentration of a sample. For this reason, Beer's 

Law can only be applied when there is a linear relationship. Beer's Law is written 

as: A = £ l - C 

A-  is the measure of absorbance (no units),  

  ϵ -  is the  molar absorptive (or absorption coefficient)  

  l -  is the path length, and  

  c -is the concentration. 

Parts of The spectrophotometer: 

It consists of a light source, a collimator, a monochromatic, a wavelength 

selector, a cuvette for sample solution, a photoelectric detector, and a digital 

display or a meter.  

A spectrophotometer: is made up of two instruments: a spectrometer and a 

photometer.  The spectrometer is to produce light of any wave length, while 

the photometer is to measure the intensity of light. 

 Spectrometer: It produces a desired range of wavelength of light. First a 

collimator (lens) transmits a straight beam of light (photons) that passes through a 
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monochromator (prism) to split it into several component wavelengths 

(spectrum). Then a wavelength selector (slit) transmits only the desired 

wavelengths 

 Photometer: After the desired range of wavelength of light passes through 

the solution of a sample in cuvette, the photometer detects the amount of photons 

that is absorbed and then sends a signal to a galvanometer or a digital display,  

  There are two kinds of spectrophotometers: single beam and double beam. A 

double beam spectrophotometer compares the light intensity between two light 

paths ,One path containing a reference sample The other the test sample     

 
The  Calibration of spectrophotometers 

Spectrophotometer calibration is a procedure in which a researcher or scientist 

utilizes a calibration standard to check the accuracy of the light source. This 

process is essential to make certain that the spectrophotometer is operating 

properly and the measurements are right. The calibration method varies 

somewhat for various instruments. Most important producers present a 

comprehensive calibration guide in the owner’s manual so that researchers know 

how to calibrate the equipment properly. Maintaining a calibration log is also 

critical to display when and who performed the last calibration 

 Applications of spectrophotometers  

Some of the major applications of spectrophotometers include the following: 

1. Detection of concentration of substances 

2. Detection of impurities and Structure of organic compounds    

3. Monitoring dissolved oxygen content in freshwater and marine 

ecosystems 

4. Characterization of proteins 

5. Molecular weight determination of compounds 

Care of spectrophotometers: 

 Keep your device clean, Keep your samples clean ,Calibrate your device 

regularly, Send your device for factory certification to maintain ISO compliance. 

https://microbenotes.com/proteins-properties-structure-classification-and-functions/
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The Centrifuge apparatus  

Centrifugation: is a process which involves the use of the centrifugal force 

for the sedimentation of heterogeneous mixtures with a centrifuge. 

Centrifuge : is a device for separating particles from a solution according to 

there size, shape, density, viscosity of the medium.  

 

 
 

Parts of Centrifuge : A centrifuge has three basic parts, namely rotor, 

drive shaft and motor. Rotors can be mounted on the drive shaft, which 

connects it to the motor. The motor provides the power to turn the rotor. 

Usually, a secure cabinet surrounds and supports these parts. The sample is 

placed in a reinforced plastic tube which is then held in a rotor which rotates 

around a spindle. Rotors are usually made from robust material, like 

aluminum alloy or stainless steel. For the minimizing of vibration and strain 

on the shaft and bearings, a loaded rotor should be well balanced, i.e., its 

total mass should be distributed about the axis of rotation such that the 

resultant of all elemental forces is zero.  

Principles of centrifugation 

Centrifugation is a technique used for the separation of particles using a 

centrifugal field. The particles are suspended in liquid medium and placed in 

a centrifuge tube.  The tube is then placed in a rotor and spun at a definitive 

speed. Rotation of the rotor about a central axis generates a centrifugal 

force upon the particles in the suspension. 

Two forces counteract the centrifugal force acting on the suspended 

particles: 
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 Buoyant force: This is the force with which the particles must 

displace the liquid media into which they sediment. 

 Frictional force: This is the force generated by the particles as they 

migrate through the solution. 

Particles move away from the axis of rotation in a centrifugal field only 

when the centrifugal force exceeds the counteracting buoyant and 

frictional forces resulting in sedimentation of the particles at a constant 

rate.Particles which differ in density, size or shape sediment at different 

rates. The rate of sedimentation depends upon: 

1. The applied centrifugal field 

2. Density and radius of the particle. 

3. Density and viscosity of the suspending medium 

 

Centrifuge Rotor Types: There are two very common rotor designs:  

1-The fixed angle rotor: is designed to hold tubes in a fixed position at a 

fixed angle relative to the vertical axis of rotation (up to about 45°). 

Centrifugation will cause particles to sediment along the side and bottom of 

the tube. 

2- The swinging bucket rotor: design allows the tubes to swing out from a 

vertical resting position to become parallel to the horizontal during 

centrifugation. As a result, sediment will form along the bottom of the tube. 

                 
Fixed-Angle Rotors                                   Swinging-Bucket Rotor  
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Types of centrifuge :     

   1-High –Speed centrifuges 

1. Used in more sophisticated biochemical applications, higher speeds 

and temperature control of the rotor chamber are essential. 

2. The high-speed centrifuge has a maximum speed of 15,000 – 20,000 

RPM 

3. The operator of this instrument can carefully control speed and 

temperature which is required for sensitive biological samples. 

2-Low -–Speed centrifuges 

1) used for routine sedimentation of heavy particles 

2) The low-speed centrifuge has a maximum speed of 4000-5000 RPM 

3) These instruments usually operate at room temperatures with no means of 

temperature control 

3-Ultra centrifuges 

1.  It is used for both preparative work and analytical work. 

2. Ultracentrifuge has a maximum speed of 65,000 RPM  . 

3. Intense heat is generated due to high speed thus the spinning 

chambers must be refrigerated and kept at a high vacuum. 

SApplications of Centrifugation 

1. hematology lab for PCV determination. 

2.  Isolation of macromolecules such as DNA, RNA, proteins, or lipids . 

3. Separation of urine components and blood components in forensic 

and research laboratories 

Centrifuge tips 

 Always place the centrifuge on a flat surface first. 

 Always unplug the power cord before cleaning. 

 Wear disposable gloves. 

 Follow your facility’s safety procedures when cleaning and disinfecting the 

centrifuge. 

 Before moving the centrifuge to a new location, the exterior and interior 

surfaces should be cleaned and disinfected. 

 Plug in centrifuge only when completely dry. 

https://blog.biomall.in/category/lab-techniques/
https://blog.biomall.in/category/lab-techniques/
https://blog.biomall.in/category/lab-techniques/
https://blog.biomall.in/category/lab-techniques/
https://blog.biomall.in/category/lab-techniques/
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Centrifuge Cleaning 

Centrifuge interiors are made from a range of materials—plastic, ceramic, 

aluminum and stainless steel—that manufacturers use in the search for 

performance in a high-stress environment. Manufacturers’ recommendations 

on the cleaners and scrubbers to use and method and frequency of 

application take this into account and will get the best results. 

 Clean the centrifuge daily, or at least weekly. 

 Remove the rotor and any sample or container holders. 

 Interior cleaning includes the interior bucket, specimen holder, rotor and 

supports. 

 Use a sponge, warm water and a mild detergent such as dishwashing liquid. 

 Do not use caustic detergents or any product containing chlorine ions. 

(Diluted bleach is sometimes used as a disinfectant, but at full strength can 

attack stainless steel and discolor or damage the bowl (see below). A plastic 

scrub pad can be used, but products such as steel wool, wire brushes and 

other abrasives can damage coatings and lead to corrosion. 

 Spills should be wiped up immediately. 

 Clean both the exterior and the interior. 

 Do not pour water directly into the chamber or flood the inside of the 

centrifuge with cleaner. Sensors, gaskets, seals, wiring and other parts that 

may be present can be easily damaged. Motors, vacuum pumps, condensers 

and other expensive parts can also be damaged by exposure to water and 

cleaning products. 

 Scrub tube cavities with a test tube brush with nonmetallic tip. Dry each part 

with an absorbent towel. 
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The Electrophoresis: 

 

Definition of Electrophoresis: 

Electrophoresis is: migration of charged particles or molecules in a medium 

under the influence of an applied electric field 

Many important biological molecules such as amino acids, peptides, 

proteins, nucleotides, nucleic acids possess ion is able groups and, therefore; 

under the charge of an electric field, these charged particles will migrate 

either to cathode or to anode, depending on the nature of their net charge. 

This is one of the most fundamental processes used in all types of molecular 

biology. 

The Rate of migration of charged molecules depends upon following 

factors: 

1- Net charge of molecule.  

2- Size & shape of molecule.  

3-Electric field strength . 

4- Properties of supporting medium . 

5- Temperature.  

6- pH of the buffer. 

In the process of electrophoresis large molecules have more difficulty in 

moving through the supporting medium (i.e., gel) whereas the smaller 

medium has more mobility through it. 
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Parts of electrophoresis 

1 -Electrical Current – the flow of electric charge.  

2- Electrodes: Red + anode & Black: - Cathode 

3- Gel casting tray: Made of transparent plastic that allows UV penetration, 

the vessel must be closed with special rubber seals before pouring the gel.  

4. Comb: is a tool used to working drill for place the sample (DNA) in the 

gel.  

5. UV-transilluminator: for reading the result, by to give a fluorescent 

glow under ultraviolet light. 

Principle of electrophoresis  

The working principle of electrophoresis is that it causes the separation of 

the molecules, ions or colloidal particles that suspends in the matrix under 

the force of an electric field. Charged molecules move through a gel when an 

electric current is passed across it .The movement of charged molecules is 

called migration. Molecules migrate towards the opposite charge. A 

molecule with a negative charge will therefore be pulled towards the positive 

end. Therefore, electrophoresis is the electro kinetic phenomenon where the 

motion of molecules occurs under an electric field. 
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Illustration of DNA electrophoresis equipment used to separate DNA 

fragments by size The negatively-charged DNA moves towards the postive 

electrode.  

The results. 

 To visualize the DNA, the gel is stained with a fluorescent dye that 

binds to the DNA, and is placed on an ultraviolet transilluminator which will 

show up the stained DNA as bright bands. 

 can then estimate the size of the DNA in the sample by matching them  
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Types of Electrophoresis 

1. Paper electrophoresis 

2. Cellulose acetate electrophoresis 

3. Capillary electrophoresis 

4. Gel electrophoresis 

 

Applications of Electrophoresis: 

1. DNA Sequencing and Medical Research  

2. In determining molecular weight of protein.  

3. It is use in biochemical and clinical fields i.e. in the study of protein 

mixtures such as blood serum, hemoglobin's and in the study of antigen- 

antibody interactions.  

4. It is used for diagnosis of various diseases of kidney and  liver and In 

forensic science 
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Filtration apparatus 

Filtration: is technically defined as the process of separating suspended solid 

matter from a liquid, by causing the latter to pass through the pores of a 

membrane, called a filter.  

 There are several filtration methods : simple or gravity, vacuum , hot , cold, 

and Multilayer Filtration. The selection of the appropriate method is typically 

dictated by the nature of the experimental situation. 

1-Gravity Filtration or simple filtration 

This is the simplest form of filtration and is utilized widely in chemical 

laboratories. The process involves placing a filter paper in the funnel which is 

fixed on an iron ring and liquid is poured into the funnel. As the liquid passes 

through the filter paper, it gets collected in a beaker placed beneath. The solids 

which are larger than the pores of the filter paper will get trapped in the paper. 

Since gravitational force is utilized to allow the fluid to travel downwards.  

 

 

 



2 
 

2-Vacuum Filtration 

The process of  is somewhat similar to gravity filtration in that you need a 

funnel with a filter paper fixed into it and the fluid is made to traverse through 

the paper. The difference is that you need a ‘Buchner’ flask to collect the 

filtrate, the flask, in turn, is connected to an aspirator or a vacuum line with the 

help of a tube. By turning the vacuum on, the fluid is forced into flask via filter 

paper. As compared to gravity filtration, this process is faster and more efficient 

 

3- Hot Filtration 

 is needed when certain elements in the fluid are likely to get crystallized. If 

crystals are allowed to grow, they might block the entire filtration process by 

choking the funnel. So, when treating such type of fluid, it is necessary to 

increase its temperature during filtration to avoid the formation of crystals. The 

filtration has to be done rapidly so as to not allow any time for crystallization; if 

needed even apparatus has to be heated. Fluted filter paper and stemless filter 

funnel are recommended for this process. 
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4-Cold Filtration 

As the name suggests, this process is completely reverse of hot filtration Cold 

filtration makes use of very low temperatures, often by using an ice bath. Some 

substances, such as fatty acid particles, become suspended in the mixture as 

they cool down, which then allows us to filter them out more easily. 

5- Multilayer Filtration 

This can refer to multiple layers of different material, including sand, gravel, or 

charcoal, where the different layers contain different particle sizes of that 

material. In this type of filtration, a mixture of liquid and insoluble solid 

particles is poured over the layers, and the solid particles are caught throughout, 

resulting in a filtered liquid. 

Functions of Filtration 

Filtration has many different uses, such as the cleaning of water, like river 

water, from impurities. It can also be used for sterilization without the use of 

heat, as long as the filter’s pores are small enough to catch the microorganisms. 

Keep in mind that this process will not kill the microorganisms since it does not 

make use of heat. 
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Chromatography 

Chromatography Overview 

Chromatography (from Greek chroma "color and graphein "to write") is the 

collective term for a set of laboratory techniques for the separation of mixtures , 

chromatography A method of separation and analysis of a mixture of soluble 

chemical substances. was first employed by Russian scientist Mikhail  Tswett in 

1900. He continued to work with chromatography in the first decade of the 20th 

century, primarily for the separation of plant pigments such as chlorophyll, 

carotenes, and xanthophylls. Since these components have different colors 

(green, orange, and yellow, respectively) they gave the technique its name. 

The Principle of Chromatography 

Chromatography exploits the difference in polarity of different molecules in a 

mixture. In this technique we have some mixture in one state of 

matter (something like a gas or liquid) moving over the surface of something 

else in another state of matter (a liquid or solid) that stays where it is. The 

moving substance is called the mobile phase and the substance that stays put is 

the stationary phase. As the mobile phase moves, it separates out into its 

components on the stationary phase. can then identify them one by one by  

compared to known standards . 

 

https://www.explainthatstuff.com/states-of-matter.html
https://www.explainthatstuff.com/states-of-matter.html


The Types of Chromatography 

There are several types of chromatography are being used for different purposes 

in labs across the world.  

1-Paper Chromatography – is one of the most common types of 

chromatography Paper soaked in a liquid is used as a stationary phase while a 

liquid solvent acts as the mobile phase. Separated components appear as spots 

on the paper once it is dried.  some uses To determine dopes and drugs in humans 

and animals. 

 

2-Thin layer chromatography  :is a widely employed laboratory technique and 

is similar to paper chromatography, instead of using a stationary phase of paper, 

it involves a stationary phase of a thin layer of adsorbent like silica gel, alumina, 

or cellulose . Compared to paper, it has the advantage of faster runs, better 

separations, and the choice between different adsorbents Components are 

separated based on their affinity to the adsorbent and appear as individual spots 

on the sheet after chromatographic separation. This is a simple and rapid method 

to check the purity of an organic compound. It is used to detect pesticide or 

insecticide residues in food. is also used in forensics to analyze the dye 

composition of fibers 



 

3-Column chromatography - Column chromatography is similar to thin layer 

chromatography by using the same stationary and mobile phase. The difference 

here is that both phases are contained within a vertical glass column and the 

process of separation is time consuming. It is  some used to remove impurities . 

 

Applications of Chromatography 

1. Helpful for the qualitative and It is also used for the analysis of drugs, 

hormones ,vitamins carbohydrates.   

2. The technique is also useful for the determination of molecular weight of 

proteins. 

3. quantitative analysis of complex mixtures 

4. It used in forensic science for detecting the presence of drugs 

5. it is used for producing pure materials for medicines and also for checking 

the contamination presence in medicines 
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The water bath 

Definition the water bath :A water bath is a device that maintains 

water at a constant temperature. 

 * It allows the heating of small amounts of fluids over a period of time 

without changing the concentration of constituents by evaporation. 

 * It is also used when several tubes are to be handled while maintaining 

the temperature of the contents,e.g., in coagulation tests. 

The main parts of water bath  

1. Container or tank bath. 2. Heater. 3. Thermometer. 4. Thermostat or 

regulator. 

principle of water 

 bath This device depends on the heat applied to the sample using the 

heater. 

Types of water bath  

1-Circulating water baths 

Circulating water baths (also called stirrers ) are ideal for applications 

when temperature uniformity and consistency are critical, such 

as enzymatic and serologic experiments. Water is thoroughly circulated 

throughout the bath resulting in a more uniform temperature. 

https://en.wikipedia.org/wiki/Enzymology
https://en.wikipedia.org/wiki/Serology
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2-Non-circulating water baths 

This type of water bath relies primarily on convection instead of water 

being uniformly heated. Therefore, it is less accurate in terms of 

temperature control. In addition, there are add-ons that provide stirring to 

non-circulating water baths to create more uniform heat transfer.
 

 

 

https://en.wikipedia.org/wiki/Convection
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3-Shaking water baths 

 This type of water bath has additional control for shaking , which moves 

liquids from place to another place. Shaking feature can be turned on or 

turned off. Constant shaking allows the incubated liquid sample to be mix 

in constant level and the temperature is maintained at a constant point. 

 

 

 

uses of water bath  

1. It used to improve the solubility of poorly soluble substances. 

 2. It used for melting of some substances. 

 3. It used for warming of chemical reagents. 

 4. It used for facilitating of some chemical reactions.  

5. For incubation of cell cultures.  

6. It is used as a heat source for some substance ,such as flammable 

chemicals. 

 


