Using the Spectrophotometer for Protein Assays
INTRODUCTION:
The spectrophotometer is one of the most valuable instruments in a laboratory. With a spectrophotometer (or spec), a technician can quantify the amount of a molecule in a solution. 

A spec works on the principled that every molecule absorbs light energy but not the same amount of the same kind of light. The wavelength at which a molecule absorbs the most light can be used to recognize the molecule in solution. Since more molecules can absorb more light, the amount of molecules in solution (concentration) can be determined based on the amount of light absorbed by a sample, as compared to solutions of know concentration.

A spectrophotometer uses light to measure molecules. To understand how to use a spectrophotometer, it is helpful to understand something about the nature of light and how it interacts with molecules.

The sun produces a spectrum of several different types of radiant light energy (electromagnetic radiation), including radio waves, microwaves, x-rays, and visible light waves. Sunlight is energy and, therefore, it can be used to “perform work,” including reactions, such as photosynthesis in plants, in which sunlight works with water and carbon dioxide molecules to produce carbohydrates. Dye in fabric is another example of how light energy can affect molecules. Think about when you wear a pair of dark blue pants. If you sit outside under a shady tree, the material stays relatively cool to the touch. On the other hand, if you sit in the sun, the dark blue material becomes hot in the sunlight because the blue molecules absorb high-energy light waves. 

All types of light energy travel through space in waves. Light waves comes in different forms and colors, including blue light, violet light, ultraviolet light, red light, and infrared light, to name a few. The Colored light (waves) that we see is part of the visible light spectrum (VIS). We see light as different colors because of differences in the wavelengths of the light waves (see figure). A wave length is the distance between the crest, or top, of light waves and is measured in nanometers (nm). Wavelengths of 350 to 700 nm make up the visible spectrum.

We cannot see the actual light waves for several reasons, including that the light wavelengths are too tiny. However, we can see color. This is because the nerve cells in our eyes are stimulated by certain colors, or light wavelengths. In other words, each of the wavelengths of light affects our eyes’ light detectors differently. 

Different wavelengths store varying amounts of energy. The shorter the wavelengths, the more energy that particular color of light contains. Think about the waves that hit a beach. If they arrived faster, would they hit you with more, or less, total energy in a minute than waves that were spaced farther apart?
The visible part of the light spectrum is shown in the figure. Light that is not visible to the human eye includes x-rays (200 nm), UV light (300 nm), and infrared light (80 nm). 
White light contains all the wavelengths of visible light. Colored molecules can either absorb or transmit part or all of this light energy. Substances appear to be a certain color because of the light energy they do not absorb. The light bounces off the molecules (transmitted/reflected), hits your eye, and you see it as a certain color. A red T-shirt appears red because dye molecules in the material reflect red wavelengths.

The VIS spectrophotometer can be used to measure the amount and type of colored light (wavelength) absorbed or transmitted by molecules or cells in solution. This can reveal important information about the nature of the molecules being studied. Since the light energy that a molecule absorbs may be used to run chemical processes, such as photosynthesis, absorbance information can also help us understand reactions in cells. In addition, absorbance data are used to determine the concentration of molecules or cells in solution.
[image: image1.png]2
=
[}
c
S}
©
£
2
5}
o
Ll

IS
=
=
15}
o}
o
(2]

1000 MHz

500 MHz

100 MHz —|

50 MHz

UHF

VHF
713
M

VHF
26

¥ =
< &
3 °
8 B
g H
fra
Gamma-rays [~ 0-1A
101
1A
Lo 0.1 nm
X-rays
1017
101 ]
Ultraviolet
101}
Nea
104
Infra-red
1012
1012
Fa _{ 1000 um
o 1mm
Microwaves [~ 1cm
101
= 10cm
10°
10° _Radio, TV
10m
107
~100m
108 | AM
1000 m
Long-waves

Louis E. Keiner - Coastal Carolina University





Using the Spectrophotometer to Study the Amylase Protein
Amylase, like other molecules, interacts with light waves and absorbs or transmits light energy of various wavelengths. If set at an appropriate wavelength, a spectrophotometer can detect amylase in a solution as the amylase molecules absorb light energy. The more amylase molecules in solution, the greater the absorbance should be. 

Amylase molecules absorb light of some wavelengths better than others. If one is to detect small amounts of amylase in solution, it is best to know at which wavelength the amylase molecules absorb the most light. This wavelength will be the most “sensitive” to the presence of amylase.

To determine the lambdamax for amylase (+Bradford protein reagent), we must produce an absorption spectrum for the Bradford-amylase pair and see where the peak of light absorption is. The lambdamax will then be used to detect amylase molecules in solution in the second part.

Purpose

What is the absorption spectrum for amylase (+ Bradford protein reagent)?

What is the lambdamax for the amylase (+ Bradford protein reagent) mixture?

Procedure
1. Prepare tubes to determine the absorption spectrum for amylase as follows:


a.  Prepare a sample tube by placing 0.5 mL of a 10 mg/mL amylase solution into 

                 a test tube. Add 3 mL of Bradford reagent. Mix gently, but thoroughly, and let

                 stand for approximately 3 minutes


b.  Prepare a blank by placing 0.5 mL of buffer into a test tube. Add 3 mL of     

                 Bradford reagent. Mix gently, but thoroughly, and let stand for approximately 

                 3 minutes.

2. Use the spec to determine the amount of absorbance at each of 17 wavelengths by starting at 540 nm. 

a. Zero the spec at 540 nm with your buffer solution


b. Place your protein mixture in the spec and measure its absorbance


c. Change your wavelength 5 nm and repeat the procedure 17 times (620 nm is the  

                final wavelength).

3. Record your findings in a table

4. Plot your findings into a graph with the wavelength on the x-axis and the absorbance (au) on the y-axis.

5. What is your lambdamax for your amylase sample?
