LABORATORY INVESTIGATIONS

EFFECTS OF STORAGE TEMPERATURE AND MILK FAT ON BATERIAL GROWTH IN PASTEURIZED MILK

Purpose

     The purpose of this experiment is to determine the effects of temperature and milk fat on milk quality and to illustrate the succession of bacterial growth in milk.

Materials

· 375 ml whole pasteurized milk
· 125 ml each of other milk products (skim milk, chocolate milk, buttermilk, etc.)
· nutrient agar
· pH paper
· compound microscope
· bacterial stain (crystal violet or methylene blue)
· inoculating loop
· graph paper
· petri dishes 
· 250 ml beakers
· 25 ml Erlenmeyer flasks
· microscope slides
Procedures

     The following levels of the independent variables can be used: whole milk at room temperature (25ºC); whole milk at refrigerator temperature (4ºC); whole milk boiled and then cooled to room temperature; and skim milk, buttermilk, and chocolate milk at room temperatures.  Place 125 ml of each milk type in an Erlenmeyer flask.  Following the directions provided by the agar manufacturer, prepare one nutrient agar plate for each milk sample to be tested.

     Use an inoculating loop to transfer some milk to petri dishes containing agar.  Prepare one isolation streak plate for each sample.  To do this, flame an inoculating loop and touch the agar to cool.  Place the loop into a milk sample and remove.  Open the petri dish slightly and touch the loop to the agar.  Use a zigzag motion to spread the inoculum across one quadrant of the petri dish.  Flame the loop again.  Carry the inoculum to an adjacent quadrant but at right angle to the first.  Spread in quadrant two using a zigzag motion.  Repeat this procedure for quadrants three and four.  Be sure to flame the inoculating loop between quadrants to prevent contamination from the air.  Use this technique to prepare a streak plate for each milk sample.  Place petri dishes for each sample at the same temperature as the milk sample.

     Use a simple stain to help identify bacteria shapes.  Use the following steps to perform a simple stain:  (1) place a drop of distilled water on a clean slide;

(2) use a flamed loop to place a small amount of the sample on the slide;

(3) mix the sample with the water and allow to air dry;

(4) heat fix the slide (smear side up) by passing it three times over the a flame;

(5) let the slide cool;

(6) flood the slide with bacterial stain and let stand for two minutes;

(7) rinse the slide with tap water and blot dry (be careful not to rinse away the smear);

(8) observe under an oil immersion lens microscope

     Record daily observations of temperature, pH, odor, color, and bacterial growth on agar plates.  Count the number of colonies growing in the petri dishes.  Pay particular attention to physical changes in the milk and record your observations.  Continue your observations for 10-14 days.  At the end of the experiment graph the pH data.

