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Microbiological quality of foods:
Purpose of the experiment:
· To find the indicator microorganism in the food
· To assess the quality of the food by evaluating the bacterial counts
· To compare the effect of different temperatures on the effect of bacterial growth in the same food product in terms of the quantity of microorganism and their type.
Procedure:
· We put 11 grams of our food sample of sausage at temperature 24 degrees  celcius in a plastic bag with 99ml peptone water.
·  After that the plastic bag is placed in a stomacher to digest and thus homogenize the sample. This is considered to be our first dilution (10^-1). 
· Serial dilutions are performed ( 10^-2 to 10^-7) by taking one ml from the first dilution and adding it to 9ml peptone water. 
· Several dilutions are plated on many kinds of plates to test for different spoilage microorganisms.
· The plates used in this experiment are:
· PCA at 35 degrees C for 48 hours to test for total aerobic count.
· PCA at 7 degrees C for 7 days to test for Listeria and pseudomonas
· MRS at 30 degrees for 3 days to test for lactobacillus
· CFC at 20 degrees C for 2-3 days to test for pseudomonas
· VRBG (pour plate) at 35 degrees C for 48 hours to test for coliforms and E-coli
· Yeast and mold agar at 20 degrees C from 3 to 5 days to test for yeasts and molds.


Results:
	                                      PCA 35 degrees C

	Group
	Temperature ( in degrees C)
	10^-4
	10^-6
	10^-7

	A
	4
	TNTC
	25
	1

	B
	24
	TNTC
	93
	64



 
	                                  PCA 7 degrees

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

	A
	4
	TNTC
	173
	0

	B
	24
	TNTC
	32
	1



	                                            MRSC 30 degrees C

	Group
	Temp
	10^-1
	10^-4
	10^-6

	A
	4
	TNTC
	TNTC 
	2

	B
	24
	TNTC
	TNTC
	33



	                                                            CFC 20 degrees

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

	A
	4
	TNTC
	TNTC
	30

	B
	24
	TNTC
	TNTC
	TNTC



	                                                VRBG 35 degrees C

	Group
	Temp
	10^-1
	10^-4
	10^-6

	A
	4
	TNTC
	TNTC
	4

	B
	24
	TNTC
	TNTC
	TNTC





	                                               YGC 20 degrees C

	Group
	Temp
	10^-1
	10^-3
	10^-5

	A
	4
	TNTC
	42
	0

	B
	24
	TNTC
	TNTC
	TNTC



CFU calculations:
· PCA ( 35 degrees C) :
          Group B: 9.3 x 10 ^8 CFU / g
          Group A: 2.5 x 10 ^8 CFU/g
· PCA ( 7 degrees C)
Group B: 3.2x 10^8 CFU/g
          Group A: 17.3 x10^8 CFU/g
· MRS ( 30 degrees C)
Group B: 3.3 x10^8
Group A:>5.6 ×10^9
· CFC ( 20 degrees C)
Group B: > 5.6x 10^9
Group A: 3 x 10^8 CFU/g
· VRBG ( 35 degrees C)
Group B: > 5.6x10^9
Group A:>5.6×10^9

· YGC (20 degrees)
 Group B: 5.6 x 10^8
Group A: 4.2 x 10^5


Discussion and conclusion:
 Listeria is widespread in the environment and ready-to-eat foods might become contaminated after processing or at some later stage between the processing plant and the consumer’s plate. 
Contamination might also occur through improper hygiene of food handlers, or by cross-contamination after contact with raw foods or contaminated surfaces. Unlike most food poisoning bacteria, Listeria continues to grow slowly even at refrigeration temperatures. It will grow more rapidly at higher temperatures, so foods that have been kept for a long time and/or that have not been kept cold may represent a higher risk to susceptible people.
Moreover pseudomonas is commonly found on deli meats also like sausage and is a psychotrophic bacteria so the bacterial count on the cfc and pca can be predicted to be high for both sausages. 
The results confirm the above as shown in table(cfus for both samples on cfc 20 at pca 7 where high with variation which will be discussed later) ,but the sausage stored at 4 degrees had a higher count than the PCA stored at 25 degrees because pseudomonas is a psychotroph and it grows at low temperatures. 
The results show that our sample (sausage at 24 degrees Celsius) had a higher cfu/g value when plated on the PCA at 35 degrees(Total aerobic count) showing that our sample was obviously abused in a way or other.We also had cfu value on CFC at  20 degrees (pseudomonas)AND YGC at 20 degrees (yeast and molds) when compared to the 4 degrees Celsius sausages, this indicates that our sample has been abused. The first obvious  mishandling indicator is the storage of the sample at 24 degrees Celsius which is room temperature and danger zone for bacterial growth, another cause for contamination could have been storage place or personal mishandling.
 Ground (minced) beef is more likely to contain E.Coli O157(which comes from fecal wastes) than a single joint of meat because any contamination on a joint will be on the outside only and thorough cooking should destroy any bacteria and sausages are example of minced meat product and the results show the e.coli is present in both samples in very high amount ,this may be due to inadequate cooking at the production level.
Conclusion: we can conclude from the above discussion that although the abused sample at 24 has higher counts in yeast and molds ,total aerobic count ,pseudomonas yet the sample stored at 4 degrees Celsius also have high counts and e.coli and so both samples are not safe to consume and are of  low quality. This food product is a ready to eat product that is subjected to handling.( slicing ..) and so there was possible contamination during handling. 
The high bacterial aerobic count at 24 degrees shows this food cant be placed in high temperatures, but even the high pseudomonas count shows that it also can’t survive long in refrigerated temperature and thus should be consumed quickly , it has a short shelf life.
Recommendation: To reduce the bacterial counts in sausages several practices can be implemented,first always use potable water ,work in aseptic conditions,store in proper storage areas at  very low temp(< 2 degrees )to maintain a longer shelf life ,avoid cross contamination and mishandling, pack in sterilized proper packages and always buy from approved suppliers and cook to an internal temperature to at least 70 degrees to have a fit for consumption product.



Water microbiology (vegetative and spore counts)

Purpose:
· We are evaluating the quality of the water,( its potability).
· We are also studying the effect of heating water on it quality and the possibility of spore germination in the water
Procedure:
· Took 1 ml of the water sample and added it to 9 ml peptone water.
· Performed consecutive dilutions till we reached a dilution of 10^-5
· Used the 10^-1,10^-3 and 10 ^-5 dilution tubes to plate 1 ml from each on a VRBG plate(pour technique, added the agar and incubated the plate at 37 degrees celcius.
· We boiled the water sample at 80 degrees celcius for 10 min
· Prepared dilution from 10^-1 to 10^-3
· Plated 0.1 ml of each diluted tube on a BCA and spp.clostridium plate(spread technique
· BCA plate is selective to Bacillus cereus and Spp. Chlostridium plate is selective for Clostridium Botulinum.
· Incubated the plates at 37 degrees Celsius(note spp,clostridium is incubated in anaerobic conditions)














Results:


	
	VRBG pour plate
	BCA
	CL.SPP AGAR

	10^-1
	96
	0
	TNTC

	10^-3
	70
	0
	0

	10^-5
	48
	0
	0




CFU calculations:
VRBG: 9.6×10^2  cfu/g

Discussion and conclusion:

The high bacterial growth on VRBG plate indicates that there is a high amount of coliforms and E-coli present in the water.
Water is the type of product where the CFU count of E-coli and coliforms should be extremely low and even non-existent.
The detection of Coliforms means that this water sample is abused, is of low quality and needs to go through certain processes to purify it.
There was growth on the plate of and SPP. Clostridium which indicates the presence of Clostridium. No presence of bacillus These types of bacteria are spore formers.  Spores form a strong protective outer coating to protect themselves against harsh conditions. Spores are able to survive heat processing and pose a big risk for many products. Once activated these spores could germinate into real , live pathogenic bacteria. There are different ways for activation and one of them is exposure to high temperatures. This is exactly what we did by heating the water to 80 degrees C before we used it for plating. We activated the spores which then germinated and grew on the plates.
The presence of these spores poses a danger and this product is abused, mishandled and is of low quality.
I advise the producer of this water to use certain chemicals to purify his water, such as ozone treatment and the use of Chlorine.

QUESTIONS:
1- Indicators may be employed to reflect the microbiological quality of food with relative to product shelf life or safety from food born pathogens. Most often indicators are used to assess safety/sanitation issues of the product and whether the product is fit for consumption. Examples may include spoilage bacterial presence such as LAB or pathogenic microbes like E.coli which represent fecal coliforms.
2- Several factors related to the environment and the conditions in which food
is stored influence the growth of micro-organisms in food. These factors can
be divided into intrinsic and extrinsic elements.intrinsic factors are  The inherent physical, chemical and biological properties of the food, such
as pH, redox potential, water activity and the presence of antimicrobial
substances have the capacity to either stimulate or retard the growth of
micro-organisms. Some intrinsic factors are interlinked with some extrinsic
factors. For example, water activity rises with increasing temperature; there
is an increase in water activity of 0.03 with a 10 °C rise in temperature.extrinsic factors are the characteristics of the environment in which the food is maintained, such
as the temperature, atmosphere and relative humidity can affect the
properties of the food as well as the potential for the growth of microorganisms.
3-Several types of control methods are effective in preventing or minimizing microbial contamination of product and inhibiting the growth of or destroying microbial contaminants. Good Manufacturing Practices (GMPs), Sanitation, and Hygiene. Processors need to select high-quality raw materials with low levels of microorganisms, especially psychrotrophs. They need to determine potential microbiological hazards of ingredients, possibly using microbiological specifications for ingredients to minimize risk  (Moberg, 1989).Fabrication of raw materials into finished products under hygienic conditions is also important. Food processing equipment must be designed and constructed so that it: (1) is inert to the product, (2) has smooth and nonporous product-contact surfaces, (3) is readily accessible for cleaning and inspection, (4) is self-emptying or self-draining, (5) has covers to prevent external contamination, and (6) has readily cleanable surfaces that do not contact the product and do not harbor contaminants (Cliver and Marth, 1990). The equipment should be cleaned and sanitized as often as is necessary during a day’s operation to prevent development of a biofilm that can contaminate subsequent lots of product. Cleaning and sanitizing adequacy can be determined using the more traditional swab procedures, the RODAC (agar contact) method, or the newer rapid ATP (adenosine triphosphate) bioluminescence assays.Filtration of air entering the food processing area reduces the number of airborne contaminants. If processed foods will not receive a heat treatment or will have few barriers to microbial growth, use of “absolute” (high efficiency) air filters can virtually eliminate microbial contamination. If an air conditioning system is present, the system must be maintained properly so that condensate drains freely and does not contaminate the product. Food processing personnel must use hygienic practices and must be barred from moving from areas containing raw materials to areas containing finished products.
References:
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