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Function of weighing balance in microbiology laboratory

Thus, the current required to create this force is directly proportional to the mass of an object if the device is correctly calibrated before measurement. Lubricate (oil) the nuts and bolts parts of the weighing balance. Automatic calibration is an internal type of calibration. It is available in a wide range of sizes with multiple weighing capacities and is
an essential tool in laboratories, commercial kitchens and pharmacies.What is the difference between a Precision and Analytical Balance?Precision and analytical balances are specific types of weighing balances which measure much smaller masses than the average scale. To mitigate this, using antistatic tools or containers made from conductive
materials can help neutralize the charges. The electromagnetic force compensation mechanism finely adjusts to the sample’s weight, ensuring the balance remains accurately calibrated throughout the weighing process. So, while weighing, the nature of the sample plays a significant role.Fingerprints: If the sample is in a tiny amount, the fingerprint
might alter the result.In the chemical and pharmaceutical industriesUsed in the determination and analysis of the density of solvent.Used in piece counting of pills in pharmaceutical industries.Used in percentage weighing that allows more efficient formulation in chemicals and pharmaceuticals.Within biotechnology and microbiology laboratoriesUsed
to prepare samples and reagents.Used in the calibration of pipettes.In food industriesUsed in weighing ingredients to make food productsUsed in check-weighing packaged commodities to maintain 100% product weight and counts accuracy.Used to determine the gross weight of packaged goods.In zoology laboratoriesUsed in weighing small animals
like insects.It is a simple and easy-to-use instrument.It can measure tiny masses up to four places to the right of the decimal point precisely and accurately.It assists laboratories in maintaining acceptable good laboratory practices.It is more sensitive and can detect small changes in masses.It ensures uniformity, consistency, reproducibility, and
integrity in measurement.It’s design is not appropriate to measure large quantities.The accuracy and precision of measurement rely on environmental factors such as temperature, air current, etc.Liquid crystal displays (LCD) can be easily damaged due to heavy loads.Always calibrate the analytical balance before determining the mass of an
object.Weighing should be done in a proper environment, such as; free of vibration, with controlled temperature and humidity, no direct sunlight, and should have low air current.After turning on the power button, always preheat the balance for an hour to get a more accurate result.Make sure to press the ‘TARE’ button before weighing the sample to
minimize the weight of the container.Never touch samples with bare hands. Pearson Benjamin Cummings Publishers. Therefore, vibration influences the number of samples available.Air currents: The sample should be measured in a well-ventilated room. Using a balance however can make the process faster and more accurate.Parts counting is an
advanced feature that is available on a variety of scale types, allowing the loading of a collection of identical items on to the scale and the automatic counting of how many are present. The balance is then set to its calibration mode, often accessed through the control panel or digital interface. This is particularly useful in fields like pharmaceuticals
and nanotechnology, where even the slightest measurement deviation can impact research outcomes. The feedback loop continuously adjusts the current to maintain equilibrium, ensuring that the measurement remains stable despite external disturbances. The traditional way is to count them by hand, which is time consuming and can entail human
error. 12th edition. Brock Biology of microorganisms. 6th ed. Analytical balances usually include draught proof weighing chambers for precise measuring of mass and are often used alongside anti-vibration tables to increase accuracy. Dictionary of Microbiology and Molecular Biology, 3rd Edition. A mechanical weighing balance. Environmental
conditions play a significant role in calibration accuracy. Willey J.M, Sherwood L.M and Woolverton C.J (2008). They provide accurate readings or values of material required for microbiological investigations. Clean the balance pan after each use with a dry towel. The air current results change in air pressure that results in fluctuation in mass
measurement.Magnet: If the sample is magnetic or is magnetized, it may create a magnetic field that can influence the sensor coil of the balance and fluctuate the measurement. Therefore, the analytical balance is applicable in various fields such as pharmaceuticals, food, plastic, chemical manufacturing, quality assurance lab, calibration
laboratories, etc.Different types of Analytical BalanceThe analytical balance consists of various parts that are described below;Parts of Analytical BalanceBalance plate (pan): It is placed inside a draft shield, usually stainless steel. Components of Analytical Balances Analytical balances are designed to measure mass with exceptional precision. Luckily,
density can be determined much more quickly and easily using an analytical balance, using a variety of available methods.One of the most popular methods is the buoyancy technique, which can be carried out in the straightforward manner of using an analytical balance fitted with a special density kit. Whereas a decrease in room temperature can
result in contraction or condensation of the sample. Mechanical issues, such as a misaligned pan or debris caught in moving parts, can also affect balance performance. Beneath the weighing pan, the electromagnetic force compensation system translates the mass of the sample into an electrical signal. 2006, John Wiley & Sons Ltd. It helps to protect
samples and containers from environmental influences such as airflow or dust. An analytical balance is the most precise because it has a higher readability, measuring to the nearest 0.0001g. Calibration should be performed regularly, as factors like mechanical wear, environmental changes, and frequent use can affect the balance’s accuracy over
time. These weights vary in mass, allowing for a comprehensive calibration across the balance’s entire weighing range. It’s important to ensure that the balance is situated on a stable, vibration-free surface and is shielded from drafts and temperature fluctuations during the calibration process. Figure 1. Prescott L.M., Harley J.P and Klein D.A (2005).
It is particularly beneficial in chemical analysis and material science, where understanding mass variation is crucial. Calibration Techniques Calibration is a fundamental aspect of using an analytical balance, ensuring that the device delivers precise and accurate measurements. Always use weighing paper or a vessel.Referenceslink to Martin Lewis
Agar: Principle, Composition, and Useslink to Hematopoiesis: Stages, Sites, and Its Regulation Weighing balances are used to measure the weight of objects (particularly powdered agar and reagents) in the microbiology laboratory. Madigan M.T., Martinko J.M., Dunlap P.V and Clark D.P (2009). Users must also be skilled in handling and transferring
minute samples to prevent contamination or loss. Micro-weighing requires specialized balances with heightened sensitivity and is often accompanied by a controlled environment to minimize external interference. These innovations allow the balance to function optimally even in less-than-ideal laboratory conditions, maintaining the integrity of the
measurement. Subscribe to get the latest posts sent to your email. As a highly sensitive instrument, it can measure small masses from sub-milligram (i.e., 0.00001 gm or 0.01 mg) to a few kilograms. This process involves setting the balance to a known weight standard, which is important for maintaining consistency in measurements. It also plays a
significant role in precise and accurate measurement.Door handle: It helps to open the draft shield to load the object in a balanced plate.Level indicator: It helps to check balance is at the level.Power button: It is used to switch on or off balance.Tare button: It helps to get the balance back to zero even after putting a container in which mass is to be
placed on a balanced plate. USA. Another error arises from electrostatic charges on the sample or the container. MAINTENANCE/CARE OF THE WEIGHING BALANCE Always follow the owner’s instructions for the operation of each weighing balance (Figure 1). This handy article from Precisa presents an informative summary of some of the main
Precision and Analytical Balance Functions, enabling you to get the most out of your weighing balance.What is a Weighing Balance?A weighing balance is an instrument that is used to determine the weight or mass of an object. 7th ed. As the sample is placed on the pan, the coil generates a magnetic field that opposes the gravitational force, allowing
for precise measurement. To achieve this precision, the balance relies on a highly sensitive feedback loop. As a result, the weight measured is displayed on the screen. Micro-weighing is one such advanced technique, allowing for the measurement of extremely small masses. Once in this mode, the balance guides the user through the calibration steps,
which involves placing each standard weight on the pan and confirming the readings. The digital display and control panel serve as the user interface of the analytical balance. As a result, it causes fluctuation in measurement.Chemical reaction: The sample to be measured should remain chemically inert. The basic steps involved are to weigh the
sample in air, then weigh the sample again in the reference liquid and finally calculate the density based on these measurements.Find out more about density determination calculations using a Precisa Weighing Balance in this application note: Precisa Weighing Balances ApplicationsQuality Control TestingQuality checks that include weighing must
be applied to random samples from every production batch.Ten or more samples should be weighed and each piece has a correct weight, so the measurement must fall within these tightly defined tolerances and the scale must not show any abnormalities. They provide real-time data and allow users to input commands, select measurement units, and
calibrate the device. Sixth edition. This current flows through the coil, creating a magnetic field that counteracts the sample’s weight. Once the internal calculation is completed by the balance, it will hold the valueFind out more about Precision Weighing Scales for Vets here.Get in Touch for More Information about Balance FunctionsFor more
information about any of the above balance functions, or to find out which of Precisa’s weighing balances could benefit your business, why not contact a member of our team today. Allow the balance pan to dry before storage. District Laboratory Practice in Tropical countries Part I Cambridge Chung K.T, Stevens Jr., S.E and Ferris D.H (1995). A
chronology of events and pioneers of microbiology. It is also known as the Re-zero button.Mode button: It sets the system needed to measure either mg, or gm mode.Display panel: It indicates various functions such as results, errors, information for function settings, and function on progress.Level adjustment feet: These are movable legs that can be
adjusted to bring balance to the reference position.Primarily analytical balance works on the principle of ‘electromagnetic compensation.” Therefore, weight is measured with the help of an electromagnet. Both can measure capacities from hundreds of grams to kilograms.What are the Main Weighing Balance Uses?Balances are generally more
sophisticated and precise than scales and are therefore commonly used by professionals for advanced scientific weighing in the following industries:PharmaceuticalEducationalFood and beverageChemicallndustrialDue to their high precision and advanced technology, precision and analytical balances are used in laboratories to efficiently perform
specific tasks such as weighing test materials and sampling amounts, formulation, density determination, purity analysis, quality control testing and material and conformance testing. SIM News, 45(1):3-13. These instruments are vital for laboratories across various fields, from chemistry to pharmaceuticals, where even slight deviations can impact
experimental outcomes or product quality. We would be happy to help.To be the first to hear about future news and products from Precisa, please take a moment to join us on social media and sign up to our infrequent eNewsletter. However, many weighing balances are capable of much more advanced functions which can simplify a variety of
complicated tasks. Calibration of analytical balance can be done in two ways that are; external and internal calibration. Regular maintenance, including cleaning the balance and inspecting it for wear, can prevent these issues. Canada. Principles of Operation The operation of an analytical balance relies on its ability to counteract gravitational forces
with precision. Ensuring the balance displays zero before placing any sample on the pan is a simple yet effective way to prevent this error. Several weighing balances exist for measuring media and other substances in the microbiology laboratory and they include mechanical weighing balance and chemical or analytical weighing balances amongst
others. It is because highly reactive samples are sensitive to atmospheric alteration.Vibrations: Vibration plays a significant role in fluctuation in measurement. This involves comparing the weight of a sample before and after a specific process, such as drying or chemical reaction, to determine changes in mass. Air movement across the pan will cause
variations in the measurement. Modern balances often feature touchscreens and connectivity options, such as USB or Bluetooth, enabling seamless data transfer and integration with laboratory information management systems. The pan is often enclosed within a draft shield, a transparent chamber that prevents air currents from affecting the
measurement, thereby enhancing accuracy. It is also known as chemical balance or laboratory balance.The accurate and precision measurement capability of tiny masses has increased the need for this instrument in laboratories. Therefore, always wear gloves while handling the sample.Do not place balance near the magnet to avoid the development
of electrostatic charge in a sample that can fluctuate the reading.Always close the door of the draft shield while weighing the samples.Never use any corrosive chemicals to clean the balance pan. Precise measurement is a cornerstone of scientific inquiry, and analytical balances are essential tools in achieving this accuracy. Oils from the skin can
affect the accuracy of the weight. These analytical balance functions will be explained in detail in this article. By understanding and implementing these methods, users can ensure that their balances operate at peak performance, even under challenging conditions. Most of us have never had the requirement to use more than the basic weighing
function of a scale. This can lead to significant discrepancies, especially when dealing with small sample masses. Employing this technique requires precise timing and environmental controls to ensure that the observed changes are attributable solely to the process in question, rather than external factors. It then uses this value to count items quickly.
These charges can cause the displayed weight to fluctuate, leading to unreliable results. Additionally, maintaining a controlled humidity level in the laboratory can reduce static build-up, contributing to more stable measurements. Differential weighing is another technique that offers a unique approach to measurement. It provides a surface to hold
the objects to be measured.Weights: It is an object whose exact weight is known and fixed. Nester E.W, Anderson D.G, Roberts C.E and Nester M.T (2009). If the balance continues to malfunction despite troubleshooting efforts, consulting the manufacturer’s guidelines or seeking professional calibration services may be necessary. If one arm is
slightly longer than another one, an error occurs in the result.As the weight increases, the beam might gently flex over the knife edge, resulting in measurement inaccuracies.Also known as unequal arm mechanical balance, Erhard Mettler introduced it in 1946.1t is faster and more convenient than two pan balances.It consists of a beam with two knife
edges; one supports the weighing pan and the other acts as a pivot.A fixed counterweight balances the load on the pan.Also known as electromagnetic force balance which has replaced mechanical or single-pan balance.The current passing generates a magnetic force that balances the load of an object placed in a balance pan.Therefore, the mass of
the load is proportional to the current needed to balance it.This type of balance gives a direct reading of the mass applied. These techniques not only enhance accuracy but also broaden the range of applications for analytical balances. It is ideal for comparing items to a known weight for quality control purposes. This mechanism is adept at detecting
minute mass variations, essential in scientific applications where precision dictates the reliability of the results. However, in practice, this process can be complicated, tedious and inaccurate. The most common setup involves a beaker placed on the balance with one weighing pan above the beaker and another suspended inside. Common Errors and
Troubleshooting When using an analytical balance, users may encounter several common errors that can interfere with accurate measurements. Understanding how these balances function and their proper use is vital for obtaining reliable data. McGraw-Hill Higher Education, USA. To mitigate these factors, advanced models incorporate temperature
compensation features and anti-vibration technology. The feature works by supplying the scale with a sample of the items to be counted so that it can work out the weight of a single unit. One frequent issue is the zeroing error, which occurs when the balance is not properly tared before weighing. A precision balance on the other hand typically
measures to the nearest 0.1-0.01g but has higher capacity. It consists of a coil and a magnet, which work together to counterbalance the weight of the sample. Practical Handbook of Microbiology, Second Edition. McGraw-Hill Companies, Inc, New York, USA. Advanced Weighing Techniques As laboratories demand increasingly precise measurements,
advanced weighing techniques have become indispensable. It helps to calibrate the balance and also helps to make sure that the analytical balance is functioning accurately.Draft shield: It is a see-through enclosure that is rectangular. Similarly, the null detector employs a light source and detector in many balances to indicate when the weight and
electromagnetic forces are equal.Also known as equal arm analytical balance, which works on the principle of the first-class lever.It consists of a symmetrical beam and three knife edges.Two terminal knives support the pans, and the central knife-edge acts as a pivot about which a beam swings.Two pans are balanced against each other. CRC Press,
Taylor and Francis Group, USA. Instead, a camel brush can be used to clean it.Avoid loading things directly in the balance pan because doing so can contaminate the balance. Dynamic weighing works by measuring the average weight based on the force exerted by the animal over an extended period of time. Each scale works differently, but the basic
procedure involved placing a weight or sample on the scale that weighs the ideal amount or target weigh and pressing TARE to zero the scale. Similarly, a change in density could indicate that a liquid or solid is impure and contains contaminants.Calculating density seems straightforward as it simply involves dividing the mass of the matter by its
volume. Here an object to be measured is placed on one pan, whereas the known weight is placed in another.The most common sources of error in two pan balances are;Two pans must be equidistant from the center. Do not store the equipment in moist environment. Harley and Klein’s Microbiology. As a sample’s mass is placed on the pan, the system
generates a current proportional to the gravitational force exerted by the sample. Density is also an important parameter in quality control, as variations in the density of a solid for example can indicate air pockets that could jeopardise the integrity of the material. The beaker is filled with a reference liquid of known density such as water, ethanol,
and sodium chloride solution. Microbiology: A Human Perspective. If not, center it by turning the leveling feet of the balance.Calibrating analytical balanceCalibration is required to ensure the balance is weighing correctly. McGraw Hill Publishers, USA. The process typically begins with selecting appropriate calibration weights, which are traceable to
national or international standards. This mechanism enables the balance to detect minute changes in mass. The basic steps to perform external and internal calibration is given below;External calibration: Turn on the balance and wait for an hour to warm up.Press a button to enter calibration mode.Then load the calibration weight on the weighing pan
and also press the button to perform calibration.Once the calibration is completed signal will display on the screen.Internal calibrationTurn on the balance and wait for an hour to warm it up.For internal calibration, the balance is usually provided with a button.If internal calibration is needed, press the provided button for auto-calibration.Then, the
balance will automatically perform the calibration.WeighingPreheat the balance for an hour before using it.Press the “TARE’ button to set the balance at zero at the unload condition.Now place the container or weighing paper at the center of the weighing pan.Close the draft shield door and wait for 5 to 10 seconds to stabilize the LCD readout.Again
press the ‘TARE’ button to reset the balance to zero if you do not want to include the mass of the container.Add the object to be weighed after eliminating the container from the balance.Readjust the container’s balance, and wait for a few seconds (i.e., 5-10 seconds) for the reading to sustain.Take a minimum of three readings, calculate the average to
avoid errors, and record the reading in a datasheet.CleaningShut off the power chord while cleaning.Use a piece of soap-wet, mild detergent-coated cloth to clean it.While cleaning, ensure no liquid or dust goes inside the balance parts.Temperature: It is one of the crucial factors that can result in noticeable fluctuation in the measurement. This
component is typically made from corrosion-resistant materials like stainless steel, ensuring durability and minimal interaction with the substances being weighed. Some modern analytical balances offer internal calibration features, which automatically adjust the balance using built-in weights, enhancing convenience and reliability. An increase in
room temperature can result in the expansion or evaporation of the sample. At the heart of these balances is the weighing pan, a flat surface where samples are placed. Formulations must be repeatable, so it is critical to accurately weigh each ingredient or component and ensure the proper ratio of each within the formulation.Many semi-micro,
analytical and precision balances offer both simple formulation and database formulation, which can be used to store custom formulae and recipes, making it easy to recreate a formulation.Formulation can be used in a wide variety of weighing balance applications, including in pharmaceutical labs, research and development labs, new product
development, food production, beer brewing, paint mixing and even mixing ink for screen printing.Density DeterminationThe accurate determination of the density of a substance is a critical part of the research process in sample analysis. Balances with higher capacities are not only used in laboratories but can be used to test larger high-capacity
weighing materials such as in construction sites.FormulationFormulation, which is also referred to as recipe calculation, is a selectable weighing mode that is available on more advanced precision and analytical balances.Formulation enables the user to store, add and calculate the weights of multiple ingredients, providing a total weight value.
Microbiology. It is often necessary to weigh live animals to adequately monitor their health and baby animals must be weighed frequently to ensure that they grow up healthy.The dynamic weighing feature on a balance can take accurate measurements when the subject is moving. This instrument does not measure the weight of an object directly;
instead, it measures the force that acts downward on a balanced plate.When electrical current is supplied to the electromagnetic servomotor fitted beneath the balance plate, it generates force against the mass of an object. REFERENCES Cheesbrough, M (2006). When we measure the sample in a vibrating environment due to a refrigerator,
ventilator, or other equipment, it alters the precision of balance due to rearrangement, dislodgement, or spilling of the sample. This is used extensively in quality control applications for counting manufacturing parts or for counting finished product quickly.Dynamic WeighingDynamic weighing refers to the weighing of moving objects such as animals.
An analytical balance is the most common laboratory balance that determines the mass of chemicals or objects with high accuracy. Goldman E and Green L.H (2008). This article explores the components, operation principles, calibration methods, potential errors, troubleshooting strategies, and advanced weighing techniques associated with
analytical balances. Therefore, a highly accurate and reliable balance is required.Quality control tests can be carried out using plus and minus weighing, which is a very simple weighing function that is possible on any scale that has a TARE function and supports negative weight values. Paul Singleton and Diana Sainsbury. The original sample must
then be removed and the samples added to be checked one by one. Temperature fluctuations and environmental vibrations can impact the balance’s performance. In contrast, the other two types of analytical balance depend on comparing two forces (unknown weight or either external or internal weight).This analytical balance can measure samples
to at least 1 million parts of a gram.Used to accurately measure small amounts of sample.Quartz crystal microbalance is a more sensitive form of microbalance that determines a tiny amount of mass (i.e., viruses or any other tiny object that is needed to be measured).Planning Gather all proper equipment and necessary reagents, vessels, forceps,
etc.Use clean and dry containers that are lighter in weight.Bring samples back to the temperature of the balance.Selection of proper locationChoose a place that is firm, flat, and free of vibration.Avoid places that have direct sunlight, airflow, and temperature change.Leveling the analytical balanceCheck that the balance does not shake and that the
air bubble in the indicator is centered. This will result in the scale displaying the deviation (positive or negative) from the sample weight.Parts CountingA common challenge in the manufacturing or packaging industry is determining whether or not the number of parts in a batch is accurate.
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