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Experiment 4 Lab Report: Microbiological and hygiene quality of milk and dairy products

Date of experiment:
3/30/2011
Group 2



Microbiological Quality of Dairy and Milk
Purpose:
 Test the microbiological quality of the Baladi cheese.
To see what type of microorganisms are present in the Baladi cheese and enumerate them
Compare the type and number of bacteria present in the Baladi cheese at temperature 4 and 24 °C(our sample was the one stored at 24°C)

Procedure:
10 grams of our sample : baladi Cheese stored at 24 °C, were put in a plastic bag with 90 ml peptone water and placed in the stomacher for 2 minutes to digest the cheese. This constitutes our first dilution ( 10^-1). 
Six serial dilutions were done ( 10^-2 to 10^-7) by taking 1 ml of the first dilution and adding it to 9 ml peptone water. Different dilutions are placed on different types of plates each testing for a specific type of microorganism.
The plates used are:
PCA at 35 °C for 48 hours to test for total aerobic count
PCA at 7 °C  for 7 days to test for Listeria and pseudomonas 
MRS at 30 °C  for 3 days to test for Lactobacillus
CFC agar at 20 °C for 2-3 days to test for Pseudomonas
VRBG ( pour plate) at 35 °C for 48 hours to test for enterobacteria and coliforms
YGC at 20 °C for 3 to 5 days to test for yeasts and molds


Results:
After the incubation period, the following results were obtained:
	                                                              CFC

	Group
	Temperature
	10^-1
	10^-4
	10^-6

	A
	24 ° C
	TNTC
	38
	4

	B
	7 °C
	TNTC
	50
	1



	                                                              YGC

	Group
	Temperature
	10^-1
	10^-3
	10^-5

	A
	24 ° C
	TNTC
	3
	0

	B
	7 ° C
	29
	0
	0



	                                                              PCA ( 7 ° C)

	Group
	temperature
	10^-4
	10^-6
	10^-7

	A
	24 ° C
	0
	0
	0

	B
	7 ° C
	23
	1
	0



	                                                              PCA ( 35 ° C)

	Group
	temperature
	10^-4
	10^-6
	10^-7

	A
	24 ° C
	36
	5
	0

	B
	7 ° C
	23
	10
	1



	                                                                      MRS

	Group
	temperature
	10^-1
	10^-4
	10^-6

	A
	24 ° C
	TNTC
	2
	0

	B
	7 ° C
	TNTC
	4
	0



	                                                              VRBG ( pour plate)

	Group
	temperature
	10^-1
	10^-4
	10^-6

	A
	24 ° C
	TNTC
	TNTC
	TNTC

	B
	7 ° C
	TNTC
	TNTC
	140



CFU Calculations:
CFC
Group A ( 24 °C):  3.8x10^6 cfu/g
Group B ( 7 °C): 5.0x10^6 cfu/g

YGC
Group A: 3x10^4 cfu/g
Group B: 2.9x10^3 cfu/g

PCA 7 °C
Group B: 2.3x10^6 cfu/g

PCA 35 °C
Group A: 3.6 x 10^6 cfu/g
Group B: 2.3 x 10^6cfu/g

MRS:
Group A:  2x 10^5 cfu/g
Group B: 4 x10^5 cfu/g


VRBG ( pour plate):
Group A:  5.6x10^8 cfu/g est.
Group B: 1.4x10^6 cfu/g
Discussion:
Baladi Cheese is an Arabic cheese that is soft and white; its ingredients are pasteurized cow's milk, bacteria, salt, animal rennet, and calcium chloride. Goat's or sheep's milk is used to make this white, semisoft cheese. The milk is heated, coagulated with rennet, cut into cubes and shaped by hand into balls of about 10 cm in diameter, which are then stored in salted whey.
Baladi was first created in Lebanon; its name means "local" in Lebanese, although it is sometimes also called "mountain cheese." Because this cheese is unpasteurized and unaged, it must be consumed within three days of creation to avoid the risk of spoilage. Baladi that is created for export or commercial sale is made from pasteurized milk to extend its shelf life.

 We had growth  on CFC plates for both groups, but higher in the group where the baladi cheese was stored at  4 °C. This indicates the presence of pseudomonas in both cheeses stored at 4 and 24 °C. The pseudomonas were higher in number in the cheese stored at 7 °C because pseudomonas is a psychotroph and grows at low temperatures where competition is low. The amount of bacterial growth was moderate.

We had growth on the plates of YGC for cheeses of both temperatures, 4 and 24 , but the growth was higher at the cheese stored at 24 °C, it showed TNTC at 10^-1 dilution. This shows that molds and yeasts were present in the sample. Yeasts and molds are able to grow in low temperatures and hard conditions such as high salt in this case, but growth at room temperature is greater. Yeast and mold spores are very common in the environment and in the air so they must have contaminated the cheese. Molds are aerobes and need air to grow.  This shows that our cheese stored at 24 degrees was abused, exposed to the air which allowed the mold and yeast spores to come and germinate on it. This is dangerous because molds can release harmful mycotoxins and some types of yeasts are pathogenic.
There was growth on the MRS plates in both samples varying only a little bit. It showed high growth and bacterial colonies were too numerous to count at dilution 10^-1. This indicates the high presence of spoilage microorganism lactobacillus. 

There was very high growth (TNTC) at plate of VRBG in both temperatures and even more in the sample stored at 24 ° C. This indicates the high count of enterobacteria most likely coliforms and fecal coliforms like E-coli. This is a very bad indication of quality and shows these sample have been abused.
There was growth at the plates of PCA stored at 35 ° Cin both samples , slightly higher in the baladi cheese stored at 24 °C. This means that the total aerobic count is high ( 3.6  x 10^6 cfu/g). This sample thus has been abused and exposed to air for a while allowing the growth of aerobic bacteria. It’s a bad indicator of quality.
The PCA plate incubated at 7 ° C tests for the presence of aerobic psychotrophs such as listeria and pseudomonas. There was zero growth of the PCA plate stored at 7°C  in the baladi cheese stored at 24 °C earlier indicating the absence  of listeria in our sample, the sample stored at 4 °C earlier  showed a growth of 2.3 x 10^6 cfu/g showing the presence of listeria and other psychotrophs like pseudomonas in it.
Conculsion: This sample of baladi cheese stored at 24 °C is of poor quality. It showed excessive growth  and elevated significant levels of total aerobes, coliforms, lactobacillus, yeasts and molds and pseudomonas. These are spoilage indicators and indicate that this sample was abused, improperly stored, left exposed to the air. The cheese was most likely abused due to improper handling , bad storage conditions, and inadequate refrigeration ( it was stored at 24 °C). Its possible that the milk used essentially to make this cheese was also of bad quality and not adequately pasteurized which led to high levels of total aerobic count and coliforms. The microbiological quality of this cheese is poor. This type of cheese has a low shelf life and should be consumed within three days but this sample is of bad quality and cannot be consumed and poses a risk.
Recommendation: Throw this sample out its unfit to be consumed and has been abused. To preserve the quality of baladi cheese store at low temperatures, don’t expose the sample to air, make sure the mild used was well pasteurized, and try to minimize handling as much as possible to decrease the presence of bacteria in it.  Also we can add a preservative to cheese such as sorbate, make sure to store the cheese in an environment that is clean and has low humidity, try to package the cheese well or wax it.

2 .Assessment of the hygienic quality of milk
Purpose:
The main reason for this experiment is to assess the hygienic quality of milk and determine if the sample was properly /adequately pasteurized, properly handled and stored in a suitable and safe environment or not.

(1)turbidity test:
The test of turbidity is simple, rapid (time saving) and done without any cost. The following procedure was followed: we added 20 ml of milk to a previously sterilized conical flask having 4 g of ammonium sulphate. After that the mixture of ammonium and milk sample was filtered into a clean test tube. Finally the test tube was transferred into a boiling water bath and kept for 30 min .
Whether sterility has been achieved by pasteurization can be tested by a simple method. Through sterilization, soluble proteins of milk get denatured. The denatured proteins do not precipitate with ammonium sulphate. The absence of or turbidity indicates adequate sterilization of milk. 
After 30 min, we observed the formation of a white precipitate indicating a positive result of the turbidity test.Thus,the milk sample tested was of bad quality and was not pasteurized or nit pasteurized properly.(listeria monocytogen is most often present in unpasteurized milk).


(2) peroxidase test
The peroxidase test is done to determine the presence or absence of the peroxidase enzyme in milk as a control for pasteurization.The regulations require a positive reaction in the peroxidase test for properly pasteurized milk samples.
Peroxidase is inactivated by thermal treatments with high temperatures (70° C for 15 minutes or 80° for 30 seconds) or by any treatment that overcomes the standard conditions required for a normal pasteurization process. Hence, the persistency of lactoperoxidase in pasteurized milk can be used as a good index of product quality. Milk which gives a negative result is permitted but labeled high temp pasteurized because at very high temperatures. Postive result is indicated by change into blue color .
In this experiment, 1,4-phenylenediamine and 2 drops of 30% H202 were added to the milk sample to observe the change.
our tested sample gave a –ve result,thus the enzyme peroxidase was not present .Therfore,the  milk was either not pasteurized or pasteurized at very high temp.

(3)Resazurin Test
The resazurin test for milk is done to assess the quality of milk sample in hand.
This is done by adding 1 mil of resazurin dye to the milks ample and incubating it at 36°c for 5 min and gently inverted /shaken to mix the contents.
After that the tube in incubated for 1 hr and rated on a scale based on the color.
Our sample tested gave a deep mauve to deep pink color,thus the quality of the milk is fair.
Note that fair milk is rejected and not accepted in the market. 

(4)Methylene blue reduction test.
The methylene blue reduction test has lost much of its popularity because of its low correlation with other bacterial procedures.
The methylene blue reduction test is based on the fact that the color imparted to milk by the addition of a dye such as methylene blue will disappear more or less quickly. The removal of the oxygen from milk and the formation of reducing substances during bacterial metabolism causes the color to disappear. The agencies responsible for the oxygen consumption are the bacteria. Though certain species of bacteria have considerably more influence than others, it is generally assumed that the greater the number of bacteria in milk, the quicker will the oxygen be consumed, and in turn the sooner will the color disappear. 
The experiment is done by adding 10 ml of milk and 1 ml of methylene blue to a a sterilized tube and incubated overnight.(detailed procedure in lecture)
Our sample did not decolorize in the lab session but the next day it did ,thus we can indicate that the quality of the milk is fair or good  since discoloration occurred but  that happened in more than 2 hours (lab session) but we cannot know exactly if it happened in less than 6 or 8 hrs.
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