
Photosynthesis Lab 
OBJECTIVES 

 In this experiment, you will 

• Use a Colorimeter to measure color changes due to photosynthesis. 
• Study the effect of light on photosynthesis. 
• Study the effect that the boiling of plant cells has on photosynthesis. 

• Compare the rates of photosynthesis for plants in different light conditions. 
 

 
 

MATERIALS 

computer Labeled disposible pipet 
Vernier computer interface 10 mL DPIP/phosphate buffer solution 
Logger Pro unboiled chloroplast suspension 
Vernier Colorimeter boiled chloroplast suspension 
cuvettes with lids ice 
aluminum foil   
100 watt floodlight  
stopwatch  
600 mL beaker   

 
PROCEDURE 

1. Connect the Colorimeter to the Lab Quest.  

2. You are now ready to calibrate the Colorimeter. Prepare a blank by filling a cuvette 3/4 full with distilled water. To correctly use a 
Colorimeter cuvette, remember: 

• All cuvettes should be wiped clean and dry on the outside with a tissue. 
• Handle cuvettes only by the top edge of the ribbed sides. 
• All solutions should be free of bubbles. 

• Always position the cuvette with its reference mark facing toward the white reference mark at the top of the cuvette slot on the 
Colorimeter. 

 
3.. Calibrate the Colorimeter. 

a. Open the Colorimeter lid.  
b. Holding the cuvette by the upper edges, place it in the cuvette slot of the Colorimeter. Close the lid. 
c. If your Colorimeter has a CAL button, press the < or > button on the Colorimeter to select a wavelength of 635 nm (Red) for this 

experiment. Press the CAL button until the red LED begins to flash. Then release the CAL button. When the LED stops flashing, 
the calibration is complete.  

 
 

 

 

 



4.    Obtain a 600 mL beaker filled with water and a flood lamp. Arrange the lamp and beaker as shown in Figure 2. The beaker will act as 
a heat shield, protecting the chloroplasts from warming by the flood lamp. Do not turn the lamp until all cuvettes are prepared. 

 
5. Locate the unboiled and boiled chloroplast suspension prepared by your instructor. Before removing any of the chloroplast 

suspension, gently swirl to resuspend any chloroplast which may have settled out.  

6.  Prepare the cuvettes for data collection:  ONLY ADD CHLOROPLASTS BEFORE “TIME 0”! 

** For the DARK cuvette, make sure to cover the cap and sides with foil until you are ready to take readings and keep it covered at all 
times IN BETWEEN readings.**  Don’t label the cuvettes, but place tape on the counter to identify the cuvettes. 

CUVETTE Phosphate Buffer Distilled water DPIP dye Chloroplasts 

“B” for Boiled 1mL 1 mL 1 mL 3 drops boiled 

“U” for UNBOILED 1mL 1mL 1mL 3 drops unboiled 

“D” for Dark 1mL 1mL 1mL 3 drops unboiled 

“C’ for Control 1mL 1mL + 3 drops 1mL NONE 

 

 7. Take absorbance readings for each cuvette. Invert each cuvette two times to resuspend the chloroplast before taking a reading. If 
any air bubbles form, gently tap on the cuvette lid to knock them loose. 

a. Cuvette U: Place the cuvette in the cuvette slot of the Colorimeter and close the lid. Allow 10 seconds for the readings displayed 
in the meter to stabilize, then record the absorbance value. Remove the cuvette and place it in its original position in front of 
the lamp. 

b. Cuvette D: Remove the cuvette from the foil sleeve and place it in the cuvette slot of the Colorimeter. Close the Colorimeter lid 
and wait 10 seconds. Record the absorbance value displayed in the meter. Remove the cuvette and place it back into the foil 
sleeve. Place the cuvette in its original position in front of the lamp. 

c. Cuvette B: Place the cuvette in the cuvette slot of the Colorimeter and close the lid. Allow 10 seconds for the readings displayed 
in the meter to stabilize, then record the absorbance value. Remove the cuvette and place it in its original position in front of 
the lamp. 

d. Repeat for the control 
 

 8. Turn on the lamp. 

 9. Repeat Step 7 when 5 minutes have elapsed. 

 10. Repeat Step 7 when 10 minutes have elapsed. 

 11. Repeat Step 7 when 15 minutes have elapsed. 

 12. Repeat Step 7 when 20 minutes have elapsed. 

13. Repeat Step 7 when 25 minutes have elapsed. 

14. Repeat Step 7 when 30 minutes have elapsed. 



DPIP Lab Analysis 
1.  Plot the percentage absorbance for the 4 cuvettes on a graph.  Label each plotted line. 
 
DPIP Analysis Questions 
1.  What is the function of DPIP in this experiment? 
2.  What molecule found in the chloroplast does DPIP “replace” in this experiment? 
3.  What is the source of electrons that will reduce DPIP? 
4.  What is the effect of darkness on the reduction of DPIP?  Explain. 
5.  What is the effect of boiling the chloroplasts on the subsequent reduction of DPIP?  Explain. 
6.  What reasons can you give for the difference in the percentage of absorbance between the live chloroplasts that were incubated in 
the light and those that were kept in the dark? 
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