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SOP for UV-Visible Spectrophotometer

Spectrophotometry is the quantitative measurement of the reflection or
transmission properties of a material as a function of wavelength. It is more specific
than the general term electromagnetic spectroscopy in that spectrophotometry deals
with visible light, near-ultraviolet, and near-infrared, but does not cover time-resolved
spectroscopic techniques. Spectrophotometry uses photometers that can measure a
light beam's intensity as a function of its color (wavelength) known as
spectrophotometers. Important features of spectrophotometers are spectral bandwidth,
(the range of colors it can transmit through the test sample), and the percentage of
sample-transmission, and the logarithmic range of sample-absorption and sometimes a
percentage of reflectance measurement.

A spectrophotometer is commonly used for the measurement of transmittance or
reflectance of solutions, transparent or opaque solids, such as polished glass, or gases.
However they can also be designed to measure the diffusivity on any of the listed
light ranges that usually cover around 200 nm - 2500 nm using different controls
and calibrations. Within these ranges of light, calibrations are needed on the machine

using standards that vary in type depending on the wavelength of the photometric

determination.
The larger the amount of transmitted light, the lower the noise of the obtained

absorption spectrum so that a wider absorbance range can be measured. The light
source uses a WI lamp (visible range) and a D2 lamp (ultraviolet range) that switches
wavelength depending on the measurement. The double beam system divides the
monochromatic light so that the diffraction grates into the control and the sample with
a rotational mirror, guiding the light to the sample chamber. Instrument can measure
wavelength ranging from 190 to 900nm with an accuracy of £ 0.1nm.

Quantitative analysis like - photometry, wavelength scan, time scan, multi-wavelength

measurement can be performed in the instrument.






SOP for Ultracentrifuge

The ultracentrifuge is a centrifuge optimized for spinning a rotor at very high
speeds, capable of generating acceleration as high as 2,000,000 (approx 19.600 km/s?).
There are two Kinds ol ultracentrifuges, the preparative and the analytical
ultracentrifuge. Both classes of instruments [ind important uses in molecular biology,

biochemistry. and polymer science.

In an analytical ultracentrifuge, a sample being spun can be monitored in real time
through an optical dctection system, 'using ultraviolet light absorption and/or
interference optical refractive index sensitive system. This allows the operator 1o
observe the evolution of the sample concentration versus the axis of rotation profile as
a result of the applied centrifugal field. With modern instrumentation, these

observations are electronically digitized and stored for further mathematical analysis.

experiments are commonly performed on these instruments:

Two Kkinds of
experiments and sedimentation equilibrium experiments., The

sedimentation velocity
Kinds of information that can be obtained from an analytical ultracentrifuge include

€ gross shape of macromolecules, the conformational changes in macromolecules,

th
macromolecules, such

and size distributions of macromolecular samples. For

equilibrium with different non-covalent

as proteins, which exist in chemical
complexes, the number and subunit stoichiometry of the complexes and equilibrium

constant can be studied. Analytical ultracentrifugation has recently seen a rise in use

because of increased ease of analysis with modern computers and the development of

software, including an NIH supported software package, SedFit.

Preparative ultracentrifuges are available with a wide variety of rotors suitable for a
great range of experiments. Most rotors are designed to hold tubes that contain the
samples. Swinging bucket rotors allow the tubes to hang on hinges so the tubes

reorient to the horizontal as the rotor initially accelerates. Fixed angle rotors are made

of a single block of meta] and hold the tubes in cavities bored at a predetermined

angle. Zonal rotors are designed to contain a large volume of sample in a single
central cavity rather than in tubes. Some zonal rotors are capable of dynamic loading

and unloading of samples while the rotor is spinning at high speed. Preparative rotors
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Pl stmplest dncabators are Insulated boxes with an adjustable heater, typically
femperatare golng ap to 75 1o 80 “C, though some can go slightly higher (generally to
neocmore than 100 "C)The most commonly used temperature both for baeteria such as

the Nequently vaed 25 coll os well ay for mammalian cells is approximately 37 °C, as
these organlames prow well under sueh, conditions, For other organisms used in
biologleal experlments, such as the budding yeast Saccharomyces cerevisiae, a
prowth temporature ol 30 °C iy optimal, More claborate incubators can also include
the abllity (o lower the temperature (via refiigeration), or the ability 1o control
humldlty or COy Tevels, This is important in the cultivation of mammalian cells,
where the relative humidity is typically =80% to prevent evaporation and a slightly
acldic pl iy nehieved by maintaining a COz level of 5%. A typical shaker incubator
has o platform: board that oscillates horizontally/circularly, powered by an electric
Mmotor,

The Hyguld medin to be stirred are held in beakers, jars, or Erlenmeyer flasks
(hat are ploced over the platform; or,

sometimes. in test tubes or vials that are nested
Into holes in the plate,

Operating Protocol

[, To initinlly start the shaker,

close the lid and turn the ONOFF SWITCH on the
right side pane

| ol shaker to the ON position. During start-up,
DISPLAY will indicate the mode

operate,

the LED
| of your shaker. When the shaker begins to
the LED DISPLAY will track the speed as it accelerates 10 the last
entered sel point, The shaking action may

be started or stopped by pressing the
START/STOP KEY on the KEYPAD.


















erformance Liquid Ch romatography

(HPLC)

SOP for Hich-P

High-performance liquid chromatography (HPLC;: formerly referred to as high-
pressure liquid chromatography). is a technique in analytic chemistry used to separate
cach component, and to quantify each

the components in a mixture, to identily
a pressurized liguid solvent containing the

component. It relies on pumps to pass
adsorbent matcerial. Each

sample mixture through a column filled with a solid
component in the sample interacts slightly differently with the adsorbent material.
ausing different flow rates for the different components and Icading to the scparation

c
of the components as they flow out the column. HPLC has been used for medical (e.g.

levels in blood serum), legal (e.g. detecting performance

detecting vitamin D
ugs in urine), research (e.g. separating the components of a complex

enhancement dr
other), and

biological sample, or of similar

synthetic chemicals from each
(e.g. during the production process of pharmaceutical and biological

manufacturing

products) purposes.

Chromatography can be described as a mass transfer process involving adsorption.
HPLC relies on pumps to pass a pressurized liquid and a sample mixture through a

column filled with a sorbent, leading to the separation of the sample components. The
active component of the column, the sorbent, is typically a granular material made of
solid particles (e.g. silica, polymers, etc.), 2-50 micrometers in size. The components
of the sample mixture are separated from each other due to their different degrees of
interaction with the sorbent particles. The pressurized liquid is typically a mixture of
solvents (e.g. water, acetonitrile and/or methanol) and is referred to as a "mobile
phase". Its composition and temperature play a major role in the separation process by

influencing the interactions taking place between sample components and sorbent.

These interactions are physical in nature, such as hydrophobic (dispersive), dipole—-

dipole and ionic, most often a combination thereof.

HPLC is distinguished from traditional ("low pressure”) liquid chromatography

because operational pressures are significantly higher (50-350 bar), while ordinary



liquid chromatography (vpically relies on the force of gravity to pass the mobile phase
through the column. Due o the small sample amount separated in analytical HPLC.
tvpical column dimensions are 2.1 4.6 nun diameter, and 30250 g length. Also
HPLC columns are made with smaller sorbent particles (2 50 micrormeter in avetage

particle size) This gives HPLC wuperior resolving power when separating mictures

which is why it s a popular chromatographic technique

The schematic of an HPLC instrument typically includes a sampler. pumps. and a

ctoctor. The sampler brings the sample mixture into the mobile phase stream which

carrics it into the column. The pumps deliver the desired flow and composition of the
to the

mobile phase through the column. The detector generates a signal proportional
amount of sample component cmerging from the column. hence allowing for
guantitative analysis of the sample components. A digital microprocessor and user
s ftware control the HPLC instrument and provide data analysis. Some models of

mechanical pumps in a HPLC instrument can mix multiple solvents together in ratios
ase. Various

changing in time, generating a composition gradient in the mobile ph
detectors are in common use. such as UV/Vis, photodiode array (PDA) or bascd on
spectrometry. Most HPLC instruments also have a column oven that allows for

mass
adjusting the temperature the separation is performed at.

The sample mixture 1o be scparated and analyzed is introduced, in a discrete small
phase percolating through

volume (1ypically microliters). into the stream of mobile
the column. The components of the sample move through the column at different
velocities, which are function of specific physical interactions with the sorbent (also
called stationary phase). The velocity of each component depends on its chemical

of the stationary phase (column) and on the composition of the

nature. on the nature
time at which a specific analyte elutes (emerges from the column)

mobile phase. The
is called its retention time. The retention time measured under particular conditions is

considered an identifying characteristic of a given analyte.

Many different types of columns are available, filled with sorbents varying in particle
size. and in the nature of their surface ("surface chemistry™). The use of smaller
particle size packing materials requires the use ol higher operational pressure
"y and typically improves chromatographic resolution (i.c. the degree

("backpressurc
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mobile phase through the column. 1he detector penerates a signal proportional to the

amount o sample component cmergimg from the column, hence allowing  for
Quantitative analysis of the sample components. A digital microprocessor and user
software control the HPLC instrument and provide data analysis. Some models of
mechamical pumps in a HPLC instrament can mix multiple solvents together in ratios
changing in time, gencrating a composition gradient in the mobile phasc. Various
detectors are in common use, such as UV/Vis, photodiode array (PDA) or based on

mass spectrometry. Most HPLC instruments also have a column oven that allows for

adjusting the temperature the separation is performed at.

The sample mixture to be separated and analyzed is introduced, in a discrete small

volume (typically microliters). into the stream ol mobile phase percolating through
the column. The components of the sample move through the column at different
velocities. which are function of specific physical interactions with the sorbent (also
called stationary phase). The velocity of each component depends on its chemical

nature. on the nature of the stationary phase (column) and on the composition of the
at which a specific analyte elutes (emerges from the column)

mobile phase. The time
The retention time measured under particular conditions is

is called its retention time.

considered an identifying characteristic of a given analyte.

Many different types of columns are available, (illed with sorbents varying in particle
size. and in the nature of their surlnce ("surface chemistry™). The use of smaller
particle size packing materials requires the use ol higher operational pressure
("backpressure”) and typically improves chromatographic resolution (i.c. the degree












SOP for Fermenter or Bioreactor

Industrial fermentations are typically carricd out in large tanks, called fermenters or
bioreactor. Industrial fermentation is the intentional use ol fermentation by

microorganisms such as bacteria and (ungi 1o make products uscful to humans.
Fermented products have applications as food as well as in general industry. Some
commodity chemicals, such as acetic acid, citric acid, and cthanol are made by
fermentation. The rate  of  lermentation

depends  on  the  concentration  of

microorganisms. cells, cellular components, and enzymes as well as temperature and
pH. Product recovery always involves the concentration of the dilute solution. Ncarly
all commercially produced enzymes, such as lipase, invertase and rennet, are made by

fermentation with genetically modified microbes. In some cases, production of
biomass itself is the objective, as in the case of baker's yeast and lactic acid bacteria,

starter cultures for cheese making. In general, fermentations can be divided into four
types:

e Production of biomass (viable cellular material)

e Production of extracellular metabolites (chemical compounds)

Production of intracellular components (enzymes and other proteins)

e Transformation of substrate (in which the transformed substrate is itself the
product)

These types are not necessarily disjoint from each other, but provide a framework for

understanding the differences in approach. The organisms used may be bacteria,

yeasts, molds, animal cells, or plant cells. Special considerations are required for the

specific organisms used in the fermentation, such as the dissolved oxygen level,

nutrient levels, and temperature.

In most industrial fermentations, the organisms are submerged in a liquid medium; in

others, such as the fermentation of cocoa beans, coffee cherries, and miso, take place

on the moist surface of the medium. There are also industrial considerations related to

the fermentation process. For instance, to avoid biological process contamination, the

fermentation medium, air, and equipment are sterilized. Foam control can be achieved

by either mechanical foam destruction or chemical anti-foaming agents. Several other



factors must be measured and controlled such as pressure, emperature, agitator shaft
power, and viscosity. An important element for industrial fermentations is scale up.
This is the conversion of a laboratory procedure 1o an industrial process. It is well
established in the field of industrial microbiology that what works well at the

laboratory scale may work poorly or not at all when first attempted at large scale. It is

generally not possible 1o take fermentation conditions that have worked in the
laboratory and blindly apply them (o industrinl-scale equipment, Although many

parameters have been tested for use as scale up criteria, there is no general formula
because of the variation in fermentation processes. The most important methods are
the maintenance of constant power consumption per unit of broth and the maintenance
of constant volumctric transfer rate. Depending on the nature of the fermentation, gas
may bec sparged into the fermentation medium. For aerobic fermentations, air is
typically used becausc it is incxpensive to provide enough oxygen for cellular

respiration. Anaerobic fermentations, such as the production of ethanol, typically do
not require the addition of any air, and only require agitation from a mixer to keep the

organisms suspended. Aerobic fermentations may be conducted in a variety of
fermenters, such as a bubble column or a packed bed over which fermentation

medium drips (as in the production of vinegar). Cooling is typically required, since

organisms produce waste heat as part of their metabolism.

When a particular organism is introduced into a selected growth medium, the medium

is inoculated with the particular organism. Growth of the inoculum does not occur
immediately, but takes a little while. This is the period of adaptation, called the lag

phase. Following the lag phase, the rate of growth of the organism steadily increases,
for a certain period—this period is the log or exponential phase. After a certain time

of exponential phase, the rate of growth slows down, due to the continuously falling
increasing (accumulating)

concentrations of nutrients and/or a- continuously
concentration of toxic substances. This phase, where the increase of the rate of growth

is checked, is the deceleration phase. After the deceleration phase, growth ceases and
the culture enters a stationary phase or a steady state. The biomass remains constant,
except when certain accumulated chemicals in the culture lyse the cells (chemolysis).
Unless other micro-organisms contaminate the culture, the chemical constitution
remains unchanged. If all of the nutrients in the medium are consumed, or if the

concentration of toxins is too great, the cells may become scenescent and begin to die



not decrease, but the number of viable

off. The (otal amount of biomass may
organisms wil| decrease, The microbes used for fermentation grow in (or on) specially
. : § required by the organisms. A
variety ol media exists, but invariably contains o carbon source, a nitrogen source.
and micronutrients. In the production
the medium may consist mostly of whatever

water, salts Wi fum i
ater, salts, 1ol wine, the medium is grape must.

In the production ol" bio-cthanol,

Inexpensive carbon source is available.

carbohydrates, although in the case of

Carbon sources are typically sugars or other
as the production of vinegar) the carbon source may

substrate transformations (such
For large scale fermentations, such as

be an alcohol or something else altogether.,
production of ethanol, inexpensive sources of carbohydrates, such

those used for the
as molasses. corn steep liquor, sugar cane juice, or sugar bect juice are used to

minimize costs. More sensitive fermentations may instead use purified glucose.
glycerol or other sugars, which reduces variation and helps ensure the purity

sucrose,
of the final product. Organisms meant to produce enzymes such as beta galactosidase.

invertase or other amylases may be fed starch to select for organisms that express the
enzymes in large quantity. Fixed nitrogen sources are required for most organisms to
synthesize proteins, nucleic acids and other cellular components. Depending on the
enzyme capabilities of the organism, nitrogen may be provided as bulk protein, such
as soy meal; as pre-digested polypeptides, such as peptone or tryptone; or as ammonia

or nitrate salts. Cost is also an important factor in the choice of a nitrogen source.

Phosphorus is needed for production of phospholipids in cellular membranes and for

the production of nucleic acids. The amount of phosphate which must be added
depends upon the composition of the broth and the needs of the organism. as well as

the objective of the fermentation. For instance, some cultures will not produce

secondary metabolites in the presence of phosphate.

Growth factors and trace nutrients are included in the fermentation broth for

organisms incapable of producing all of the vitamins they require. Yeast extract is a

common source of micronutrients and vitamins for fermentation media. Inorganic
nutrients, including trace elements such as iron, zinc, copper, manganese,

molybdenum and cobalt are typically present in unrefined carbon and nitrogen

sources, but may have to be added when purified carbon and nitrogen sources are






SOP for Analytical Balance

An analytical balance is a class of balance designed to measure small mass in
The measuring pan ol an analytical balance (0.1 mg or

the sub-milligram range.
nt enclosure with doors so that dust does not collect and so

better) is inside a transpare
affeet the balance's operation. This enclosure is

any air currents in the room do not
often called a draft shicld. The use ol'a mechanically vented balance safety enclosure.
s a smooth turbulence-free airflow

which has uniquely designed acrylic airfoils, allow
that prevents balance [luctuation and the measure of mass down to | pg without
fluctuations or loss of product. Also, the sample must be at room tempcrature 1o
prevent natural convection from forming air currents inside the enclosure from
causing an error in reading. Single pan mechanical substitution balance maintains
consistent response throughout the useful capacity is achieved by maintaining a
constant load on the balance beam, thus the fulcrum, by subtracting mass on the same
side of the beam to which the sample is added.

Electronic analytical scales measure the force needed to counter the mass being
measured rather than using actual masses. As such they must have calibration
adjustments made to compensate for gravitational differences. They use an
electromagnet to generate a force to counter the sample being measured and outputs

the result by measuring the force needed to achieve balance. Such measurement

device is called electromagnetic force restoration sensor.

Operating Protocol

I Turn on the balance/scale. Allow the balance to pass self-test to be performed.

Place container/aluminium foil on balance/scale.

2
3. Press Tare to tare the balance/scale.
4 : ; . :
Place sample in container/aluminium foil on balance/scale and weigh (Max

210 g).



Calibry tion/A( justment

I. Tare the balance/scale (0.0 p).
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3. Place the indicated calibration weight (1000.0) on the balance/seule

4. Afler calibration, the calibration weight is displayed with wi, unit (+ 1000.0 g)

5. Remove the calibration weight,

Care and Maintenanee

Service:
Regular servicing by a Sartorius technician will extend the scrvice life of your

balance/scale and cnsure its continued weighing accuracy. Sartorius can offer you
service contracts, with your choice of regular maintenance intervals ranging from |

month to 2 years. The optimum maintenance interval depends on the operating
conditions at the place of installation and on the individual tolerance requirements.

Repairs:
Repair work must be performed by trained service technicians. Any attempt by

untrained persons to perform repairs may lead to hazards for the user.

Cleaning:
Unplug the AC adapter from the wall outlet (mains supply). If you have an interface

cable connected to the balance/scale port, unplug it from the port,
Clean the balance/scale using a piece of cloth which has been wet with a mild

detergent (soap). After cleaning, wipe down the balance/scale with a soft, dry cloth.

Removing and Cleaning the Weighing Pan:
Lift up and remove the weighing pan together with the pan support by gripping them

from under the shield ring. Make sure that you do not damage the weighing system in

doing so.
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