CHAPTER I
INTRODUCTION
The demand in developing countries for animal proteins is increasing, animal production has failed to keep pace with the growth in demand and to make full use of it’s potential in developing countries.The nutrition of resource-poor rural producers can be improved both directly by consumption of animal food products or indirectly by enabling the purchase of food with returns from animal product sales.

The meat industries always try to supply meat with high quality, like good tenderness and water holding capacity, and with low cost at retail level. By conducting sensory analysis and shear-force test, it is already revealed that beef round steaks are less tender than other beef subprimals (Morgan  et al., 1991).
The meat processors and researchers are now trying to improve the meat quality and overall palatability of single beef round muscle by applying different marinating techniques (Wheeler et al., 1991; Xiong and Kupski, 1999; Sheard and Tali, 2004) and different mechanical processes (Suzuki et al., 2006). At the same time, it is also important to establish the techniques for long-term preservation of meat without impairing the quality.

Rich nutrient matrix meat is the first-choice source of animal protein for many people all over the world (Heinz and Hautzinger, 2007). In Canadian diet, the consumption of meat in 2008 was estimated at 36.6  kg /capita. Consumltion of meat is continuously increasing worldwide. The annual per capita  consumption increased from 10 kg in the 1960s to 26 kg in 2000 and will reach 37 kg by the year 2030 (Heinz and Hautzinger, 2007). On the other hand, a significant portion of meat and meat products are spoiled every year. (Kantor et al. 1997) reported that approximately 3.5 billion kg of poultry and meat were wasted at the consumer, retailer and foodservice levels which have a substantial economic and environmental impact. Significant portion of this loss is due to microbial spoilage. (Cerveny et al.,2009) stated that if 5% of this meat loss is preserved it could satisfy the daily needs of approximately 320,000 people for meat and poultry.

Meat is an important food and it contains a large amount of protein .The surface of meats cut support the growth of a large number of microorganisms and ground meat offer not only ample desirable surface and but a through incubation of meat during grinding (Banwart ,1987).Meat contain an abundance of all nutrient required for growth of bacteria, yeast and mould and  adequet quantity of these constituents exits in the fresh meats in available form .Communited fresh red meat such as ground beef invaribely higher number of microorganism than non-communited meats such as steaks(Kitzman,1997) and (Bill et all.,1998).
While efforts are increasing to support animal production in developing countries, they are not matched by similar efforts to use preservation to overcome seasonal variation in meat supply. In addition the existing conditions for slaughtering and meat handling in rural areas which cause quality deterioration and post-harvest losses of meat- and food-borne diseases in consumers must be improved. Meat is not only highly susceptible to spoilage, but also frequently implicated in the spread of food borne illness. Contaminated raw meat is one of the main sources of food borne illness (Bhandare et al.,2007).
In fact there is a lack of effort to provide knowledge and skills in adequate hygienic slaughtering, meat cutting and handling under rural conditions. Taking into account that an uninterrupted cold chain for meat cannot be expected in many developing countries in the near future, the absence of meat preservation techniques presents a serious constraint to the development of viable meat production by resource-poor rural livestock producers.

While this publication is mainly intended to disseminate information on traditional methods of meat preservation in Bangladesh, it also addresses aspects of hygienic slaughtering under rural conditions. Reference is also made to FAO's work on small-scale slaughterhouses, raw materials for preserved meat, principles of meat preservation by freezing, pickling and salting    as well as basic methods of quality control.
Based on the above discussion my present study is to conduct with the following objectives:
1. To preserve the meat with good quality. 
2. To ensure the supply of meat through the year. 
3.  To develop the meat preservation with low cost. 
CHAPTER II
REVIEW OF LITERATURE
2.1 Preserving Techniques:
· Freezing
· Pickling(vinegar)
· Salting(Salt curing) 
2.1aFreezing
Freezing is an excellent way to preserve animal products such as meat, poultry, fish and shellfish. Freezing does not sterilize food. The extreme cold simply retards the growth of microorganisms and slows down the changes that affect quality or cause spoilage in food.

The quality and safety of the final product depends on how the product is handled before, during and after freezing. Freezing affects the texture, color, juiciness and flavor of foods. Be sure to start with high quality food. Freezing does not improve food quality. For highest quality, foods need to be tightly sealed in moisture-vapor resistant materials and then frozen quickly at 0°F or below. Don’t freeze too much food at one time because the food will freeze slowly, resulting in a mushy final product. Add only the amount of unfrozen food that will freeze within 24 hours. This is usually two to three pounds of food per cubic foot of freezer space. If you have a large amount of food to freeze at one time, plan to have it frozen for you by a meat-packing plant or by another commercial freezer(Eastman  et al .,2002).The most common technique of meat preservation practiced by meat sellers is freezing or chilling. Though chill temperature can not damage the meat fiber, such a condition is unable to preserve the meat for a long time. While freezing after marinating can be an acceptable easy method for preserving meat for a long time, but this influences meat quality attributes such as thawing loss, color, water holding capacity, cooking loss and tenderness (Honikel et al., 1986; Farouk and Swan, 1998; Farouk et al., 2003).

While mechanical refrigeration is a modern process it is known that the ancient Romans kept food cool with ice. "Chilled" meat is usually stored at temperatures around 1°C to +4°C when it keeps well for several days. Provided that the meat is kept very cool(1°C to 0°C) and that slaughter and meat cutting are carried out under strict hygienic conditions, modern packaging techniques including storage under carbon dioxide or nitrogen or in vacuum can extend this period to about 10 weeks.
Chilling at temperatures very close to the freezing point of meat, -15°C, diminishes the dangers of most pathogens and slows the growth of spoilage organisms; growth of some organisms, moulds, virtually ceases at -10°C.

Most pathogens (Salmonella, Staphylococcus species and Clostridium perfringens) are inhibited by cooling but Listeria monocytogenes can grow at + 2°C, some Salmonella species at +5°C and Campylobaner at +7°C.

Non-pathogens include Pseudomonas species which predominate on the exposed surface of chilled meat and Laaobacilli on vacuum-packed meat.

Freezing - commercially at -29°C and domestically at -18°C - is now a standard method of preserving for periods of 1-2 years but there is some deterioration of eating quality compared with fresh or chilled meat.
 
However, there are problems in chilling and freezing meat. If it is cooled too rapidly below 10°C before the pH of the muscle has fallen below a value of about 6, the muscle fibres contract (cold shortening) and the meat is tough when cooked. This problem applies more to small animals, such as lamb, which cool down rapidly. The modern procedure is to cool the carcass to 10-15°C ("conditioning") and to hold that temperature for a few hours until the pH has fallen to 6. Beef carcasses can be suspended in such a way as to exert a pull on certain muscles to prevent contraction. Another method is to apply electrical stimulation to the carcass after slaughter (low volt) or after evisceration (high volt) for 2-4 minutes to bring down the pH rapidly.
 Another problem can arise during thawing of pre-rigor frozen meat when the muscle contracts and exudes a substantial part of its weight as tissue fluids (thaw rigor) (Eastman  and  Willbur,. 2002).Clearly, freezing of meat is not a straight forward procedure and calls for certain expertise. Only post-rigor meat should be frozen.
2.1b Pickling

Pickling is usually applied to preserving food by soaking in either heavy vinegar or sugar solutions.  The Egyptians have practiced this type of preservation for thousands of years.Foods and bodies have been found preserved in honey in many Egyptian tombs.  Evidence of pickled meats can be found from pre-period Roman documents.  This technique was also widely applied to fresh fruits and vegetables.
Vinegar pickling is accomplished by immersing the food in a strong vinegar solution.  The Romans pickled lamb and many pork by-products. Many of these are still available today.  One medieval pickling receipt adds a strong spice mixture, and claims that the process will work for meat, poultry, or game.  Most meat intended for pickling is cooked before the pickling process begins.  This keeps the vinegar pickle from assuming too much water from the meat, and as a result going rancid because of the lower acid content of the pickling solution.  Vinegar pickling was often used in areas where salt was unavailable or at a premium.  If stored properly foods pickled in vinegar will last for years, and in many cases will retain their natural color and texture.  Foods preserved in vinegar solutions have a very tart or acid flavor.  If spices are included in the pickling solution the food will readily pick up the additional flavors. (Holm et al Caldwell, ID; Caxton, 1992).
Preserving in sugar, or honey, has been practiced in northern Africa, the Middle East, and the Orient for hundreds or thousands of years.  Although this method is used primarily for fruits, vegetables, and flowers, there is evidence that meat can also be preserved in strong sugar solutions.  There is a Roman recipe for preserving meat in honey. (Sheppard et al New York; Simon & Schuster, 2000). Behind the scenes, these processes do essentially the same thing as salting. The moisture content of the food decreased, it is also impregnated with a substance that resists bacterial growth. 
Vinegar was used occasionally for preserving meat but it was more suited for preserving vegetables. One meat that did use vinegar as a preservative was souse or head cheese. It was made from the scraps of pork, such as the feet, ears, noses, and heads. Also, recipes for pickled oysters and herring appeared in cookbooks. Other fish, such as cockles, mussels, and salmon preserved in vinegar were popular in some parts of the world.(Beecher and Catherine ,1885).
A combination of brining and dry curing was also used.  Both of these methods were used with both raw and cooked meat, fish and poultry, whether domestic or game.  Both of the processes should be performed between the temperatures of 35°F and 50°F.  This means that unless some kind of refrigeration is employed this must be done at a time of the year when the nighttime low dips no lower than 32°F, and the daytime high is no greater the 53°F.   If the temperature drops below 32°F the process is suspended.  If the temperature rises above 50°F there is an increased chance of spoilage during the curing process.  This 50°F high temperature becomes less important as the meat cures longer.  In many cases that is the end of the process; the preserved meat is then stored.  Often this was only the first step in a process that involved one or more of the other preservation techniques.

That most harmful bacteria, including the bacteria that cause botulism, cannot exist after the salt content gets so high, or when the water content of the meat gets so low.  Soaking the meat in a salt solution, or rubbing it with salt both causes the meat to assume the salt, and leaches moisture out of the meat.  Even meat cured in a pickle loses water weight during the curing process.  If the meat starts the curing process raw, it will still be raw when completed.  The curing process will not kill trichinosis or salmonella.  If the meat should be fully cooked before eating fresh, it should still be fully cooked after curing.
2.1c Salt Curing or Salting
Salt curing meat to preserve it is probably one of the oldest preservation techniques known to man.This method of curing meat was known to the Romans, as well as smoking.There exists a story that salt meat was important enough to the Romans that the senate once debated whether man could exist without it.Salt curing preserved both raw and cooked meats, as well as poultry, game and fish. Several receipts for salt curing exist from the Roman occupation to the end of period.These receipts call for a variety of preparations of the meat, and a variety of curing mixtures. One of the receipts from the 15th century even calls for the addition of ‘great salt of Peter’, or sodium nitrate, which is still used in modern food processing operations. (Eastman  et al North Adams, MA; Storey, 2002).
This method of salting is used for meat preservation. Fresh, raw meat in long strips that weigh 1.5-2 kg and are about 1cm thick. Salt use 30-35 kg of salt for 100 kg of meat. (Azam-Ali et al., 2003). Many researches have already been done on the use of marinades (e.g., sodium chloride, phosphate, calcium chloride, etc.) in meat. For instant, trained sensory panelists evaluated that beef steaks and pork chops marinated with a phosphate/salt–containing solution were more juicy and tender (Vote et al., 2000). Besides, there are reports that the addition of marinade solutions in combination with sodium chloride–phosphate or sodium chloride–bicarbonate or calcium chloride–calcium lactate enhanced the eating quality and shelf-life of the meat (Lawrence et al., 2003; Sheard and Tali, 2004; Baublits et al., 2006).  Sodium chloride is one of the important salts which contribute to not only improving the shelf-life and taste (or aroma) of the meat but also causes an increase in the solubility of meat protein which is responsible for higher water holding capacity in meat (Offer and Knight, 1988). Shear force of the tough meat is also found to be declined by CaCl2 injection, but its high concentration makes the meat bitter (Gerelt et al.,2002).
Sodium bicarbonate is widely used as a food ingredient. Its addition to raw meat reduces drip loss and shear force, and also increases the weight of saleable products due to the retention of added water at high pH (Hamm, 1960; Bouton et al., 1973; Wynveen et al., 2001). However, sodium bicarbonate is not easily applicable as a marinade in raw meat, because high pH condition poses an increased risk of bacterial growth.
As widely reported marinating with salt solution not only increases WHC of meat, but also reduces cook loss and increases meat juiciness (Brotsky, 1976; Babdji et al., 1982; Froning and Sackett, 1985), Brine curing is the process that consists of soaking the raw or cooked meat in strong salt solution.  If multiple pieces of meat are brined in the same container, the meat is usually rearranged every couple of days to ensure consistent coverage.  Often the brine would contain spices other than salt to add flavor or to attempt to disguise the sometimes-heavy salt flavor of the meat.  After several days in the brine solution, also called a pickle, the meat is hanged until completely dry on the surface.  It can then be stored.  The shelf life of the finished product depends on many factors among which are the amount of meat to be processed, the strength of the pickle, and length of the brining process.  In many instances brine curing becomes a pre-process to another preservation method.
The meat is cut into small pieces and treated with a mild salt solution, and the humectant and an antimycotic (anti-mould agent) are added and the meat cooked to 70°C before packaging. It will keep for several months even at 38°C but there are changes in texture, colour and flavour ((Eastman  et al,.  2002).
Dry curing is the process of rubbing the raw or cooked meat with a dry salt mixture, and allowing the meat to stand for several days. Often the salt rub is reapplied after a few days.  This may be repeated more than once.The product is normally cured in a container that will drain, laid on a bed of the salt cure mixture.The curing rub was often more than just salt.  Saltpeter was added as early as 400CE. Many spices or sweeteners were used in the curing mixture, often in an attempt to cover the salty flavor of many of the foods preserved in this manner. 
2.2 Microbial load on meat:
Fresh raw meat like chevron and beef have been implicated for number of meat borne infections and intoxications in several countries. Microbial population that comes in contact   with fresh meat during slaughtering, dressing and processing presents a challenging problem to the meat industry. Therefore intermittent microbial analysis and constant monitoring are necessary to produce hygienic and wholesome meat to ensure safe public health. Hence the present study was planned for the first time in Pondicherry to assess the microbial load in chevon and beef by aerobic plate count, coliform count and yeast and mould count. Attempts were also made to detect the common meat borne pathogens like Staphylococcus aureus, Salmonella spp., Vibrio spp. and Clostridium spp. In the samples tested.
Twenty three chevon and twelve beef samples of approximately not less than 25g eachwere collected aseptically from different retail outlets in and around Pondicherry and brought tothe laboratory on ice for immediate processing.Twenty-five grams of each sample was minced intosmall pieces using sterile scissors and forceps and then homogenized in a sterile pestle and mortar with

225ml of 0.1% peptone water (10% w/v).Enumeration of aerobic plate count was carried out in Plate count agar as suggested by (Cruickshank et al.,1975) and (Andrews, 1992). Serial tenfold dilutions of the homogenates were made in normal saline solution and subjected to aerobic plate count by standard pour plate method. Similarly, coliform count and yeast and mould count were carried out in MacConkey agar and Sabouraud Dextrose agar respectively.All the chevon and beef samples were analysed for detection of possible meat borne pathogens like Staphylococcus aureus, Salmonella spp., Vibrio spp. and Clostridium spp. by morphological and biochemical characterization as per (Carter,1995) and (Cruickshank et al., 1975).
2.3 TVC (Total viable count) or APC (Aerobic plate count) :

Counts on solid samples (meat products, etc) are expressed as colony-forming units (CFU) per gram, while counts on liquid samples (water) are expressed as CFU per millilitre. Surface counts are expressed as CFU per 10 square centimeters. (BERGH T, 2007)

Aerobic plate count (APC) is the most widely used microbiological test on foods. Its purpose is to determine the number of living micro-organisms per unit of food.  (BERGH  T, 2007)

(Eisel et. al,.1997) determined aerobic plate count (APC), coliform count (CC) and Escherichia coli count (ECC) for the samples of incoming beef products, food contact surfaces, environmental surfaces and air.

(Grunspan et. al,. 1996) studied 10 samples of minced beef and recorded total microorganisms by using plate count agar (PCA) as 1.7-8.8x104 CFU/gm.

(Shrokki .1997) studied minced beef and minced beef-pork samples and reported the medium counts of aerobic microorganisms as 1.4x106 CFU/gm and 4.2x106 CFU/gm for beef and beef-pork respectively.

(Aslam et. al,.2000) studied 25 samples of minced beef and recorded total microorganisms by using plate count agar (PCA) in total viable count (TVC) as 31-319x103 CFU/gm. The highest contamination i.e. 319x103 CFU/gm was observed in the sample might be the heaps of the garbage that were scattered from place to place near the shop. In the secondary source of contamination, the work place, equipments and worker might be considered. The low total viable count i.e. 31x103 CFU/gm was observe in the sample which was a little satisfactory in hygienic manner.

(Heredia et a,l. 2001) reported that the microbial quality of ground meat analyzed was unsatisfactory, and the product was important cause of food poisoning.

(Ali ,2007), recorded high contamination level on flank site and lower contamination level on rump sites during skinning. 

(Duitschaever et al,.1973) found total aerobe mesophiles and psychrotrophic bacteria in 64% of ground meat samples with the counts more than >106 cfu/g. 

(Emswiler et al,.1976) reported 4.60 and 4.86x106 cfu/g of total aerobic mesophiles. 

(Chambers et al,. 1976) examined 457 ground beef samples and isolated total aerobe mesophiles, oxidase (+) psycrophiles and coliform bacteria at the average levels of 106, 105 and 102 cfu/g respectively. 

(Tekinsen et al,. 1980) examined 20 samples and found that total aerobe mesophiles, psychrotrophic bacteria, fecal Streptococci spp., Staphylococci spp., coliform, E. coli,
bacteria that capable of reducing sulphide and Clostridium perfringens were counted at the average levels of 8.4x107, 6.2x107, 1.5x105, 9.6x105, 8.5x106, 4.2x106, 6.7x103 and 3.9x102 cfu/g, respectively. 

(Khalafalla et al,. 1993) examined 10 ground beef meat samples and total aerobe mesophiles, Enterobacteriaceae and Staphylococci spp. were found at the levels of 106, 104 and 103 cfu/g respectively. 

(Westhoff and Feldstein, 1976) examined 140 ground beef meat samples and reported coliform, fecal coliform, E. coli and total aerobe mesophiles at the average of numbers of 2.0x102, 1.0x101, 5.0x100 and 7.9x106 cfu/g, respectively. 

(Adetunde et al,.2011) reported that the mean TVBC of beef per gram of meat sample from the neck and thigh were 2.12×107 and 3.26×107 respectively for the beef from the slaughter yard. Beef sampled from the open market also had the neck and thigh as 4.16×107 and 9.97×107 respectively. 

2.4 Moisture:

Huff-Lonergan (2010) stated that the muscle contains approximately 75% water. The other main components include protein (approximately 20%), lipids or fat (approximately 5%), carbohydrates (approximately 1%) and vitamins and minerals (often analyzed as ash, approximately 1%).
(Lomauro, Bakshi, and Labuza ,1990) reported a figure for ground beef moisture diffusivity and (Motarjemi ,1988) reported the diffusivity of raw minced beef at various temperatures and moisture content, but these would not be the same as for whole beef. 

(Herbert and Lovett ,1976) used the drying technique to determine the moisture diffusivity. 

(Huff-Lonergan ,2010) stated that the accelerated pH decline and low ultimate pH are related to the development of low water-holding capacity and unacceptably high purge loss. Another report of the same author is that the pH that is attained after the muscle is in rigor has an influence on the water-holding capacity (drip loss) of meat. 
2.5 pH:

The normal or ultimate pH level of muscle should be between 5.3 and 5.7. An ultimate pH promotes a bright red attractive colour in beef, whereas, lower pH (below 5.3) causes pale, soft, weepy meat. (Miller  M, 2007) 
DFD beef can also be called “high pH” beef as a result of an animal’s depleted muscle glycogen reserves prior to slaughter. Lactic acid is a by-product of glycogen utilization by the muscle when energy is produced in a stress event. After death, lactic acid accumulation in the meat is responsible for the pH decline from 7.0 to about 5.7 during normal rigor mortis development. (Miller  M, 2007)
Consequentially, the normal pH decline of meat during rigor mortis is altered due to a lower level of glycogen at death resulting from stress on the animal prior to harvest, which results in meat retaining a high pH. (Miller  M, 2007)
DFD beef exhibits a dark, purplish red to almost black lean color and a dry, often-sticky lean surface. Due to high pH, lean surfaces act similarly to a dry sponge resulting in increased water binding capacity within the muscle. (Miller  M, 2007)
A depleted state of glycogen less than approximately 0.6% will hinder normal postmortem pH decline. Muscle with a post-rigor pH of greater than 5.9 generally develops some form of dark cutting characteristic. The pH range of normal meat of an unstressed animal is 5.4-5.7. DFD meat will have a much higher pH of 5.9-6.5, with some meat being as high as a pH of 6.8 (Miller  M, 2007)
Dark, firm and dry beef is of significantly lower quality as it has a reduced shelf life and a greater ability to support microbial growth. Increased microbial growth leads to increased spoilage and an undesirable flavor. (Miller  M, 2007) 
Huff-Lonergan (2010) stated that the meat that has a very high ultimate pH (i.e. > 6.3) tends to be dark in color and the surface of the meat appears relatively dry. This dark, firm and dry product has a very high water-holding capacity.
CHAPTER III
MATERIALS AND METHODS
3.1. Materials:
· Meat samples (3 samples)
· Reagents (common salt, 5% Vinegar),
· Deep freeze
· pH meter
· Electric balance
· Hot air oven
· Incubator
· Colony counter
3.2. Location of the experiment 

In order to achieve the objectives the experiment was conducted in Animal Science and Animal Nutrition Laboratory and Poultry research and training institute (PRTC) at Chittagong Veterinary and Animal Sciences University, Khulshi, Chittagong. The experiment was conducted from 27-12-2012 to 03-02-2013.
3.3. Meat Sample collection and preparation for the experiment 
Meat sample was collected from Kornel hat city corporation bohutal bipony bitan .Fresh meat(beef) was collected from immediately slaughtered animal. It was transported to the Laboratory with sterile plastic (Zipper bags) of  “PRTC”. After that the meat was kept at cool chamber of refrigerator (4°C) for about 2 hours until they were used for the experiments. The beef muscles from the carcasses were cut into parts with same size and shape by using a knife  and a scissors. After removing the fats, ligaments and tendons from each of the muscles as much as possible, they were randomly divided into three groups for each of the two replicated experiments (3×2). Treatment consisted of:1) freezing only ,2) pickling by vinegar; 3) Salting with common salt(Sodium chloride). Acetic acid was expected to act as an antioxidant and in improvement of the meat color. Weights of the meat samples before treated with reagent , were recorded and they were  kept in plastic container separately. The  sample1  kept at cool condition at 5°C as a control for one month for freezing and the rest two(S2 & S3) were stored in normal temperature.Before freezing and treated with the reagents the pH of the samples were measured by electric pH meter.  
3.4 Analysis of the sample:
3.4a Measurement of pH 
Equipment and Reagents

1) Blender machine

2) Beaker, 100 ml

3) Separatory funnel

4) pH meter, suitable for reading pH from 0 to 14 in 0.1 unit increments. A rugged, designated combination electrode should be used for pH measurement of meats and poultry.

5) Distilled water

6) Certified buffer solutions of pH 7.00, and either pH 4.00 or 10.00.
For measuring the meat pH, each sample (16g meat) was homogenized (using a blerder for 2min) with 80 ml of distilled water. The pH of homogenate was measured using an electrical automatic pH meter (Beckman Instruments, Inc; USA).The pH of raw meats were determined on day 1 of preservation. The pH of the meats was measured just after brought to the laboratory.the pH of three sample(S-1,S-2,S-3) were 5.84, 6.28 and 5.90 respectively on date 27/12/2012.
The pH-value or acidity of meat is important in relation to the meat's microbiological and keeping quality. In the live animal the pH-value of the muscular tissue is about 7.0 to 7.1. Very soon after slaughter a drop in the pH-value is observed and after several hours (24 hours or less) the pH-value reaches its lowest level of about 5.6 to 5.8. The increasing acidity is because of the post-mortem formation of lactic acid from glycogen, a sugar-like substance stored in the live animal's muscles for energy supply.
In meat lactic acid causes a decrease in pH-value which is favourable for keeping quality (low pH inhibits bacterial growth) and for flavour (acidity is one of the components of meat flavour). However, the pH of meat is not uniform either in different carcasses or in different muscles of one carcass. Physiological oscillations do not greatly harm meat quality but abnormal reactions in meat are of great economic, hygienic and technological impact.
There are two types of abnormal reaction with regard to the pH in meat. First the pH-value may drop too fast and second it may not reach the normal low level several hours after slaughter, but remain in the range of 7.
pH-measurement on meat can easily be performed but the following points must be considered:

· the electrode sensor must be completely filled with the electrolyte;

· the instrument must be adjusted daily (calibrated) using two buffer solutions with pH-values 4 and 7;

· after each measurement the electrode must be cleaned using distilled water;

· before each measurement the temperature of the meat, meat product, etc. must be checked and the instrument adjusted accordingly.

3.4b Moisture determination:
Required equipments:

· Digital balance 
· Scissors 

· Petri dishes 
· Hot air woven 
· Desiccators
 Preparation of samples and test procedure:

1. 20 gm raw ground beef from each sample was weight by a digital balance machine in a sterile Petridis and samples are prepared for the estimation of moisture.

2. Weight of the empty Petri dishes was recorded separately.

3. The weighing sample were placed into the Petri dishes and re-weighing the Petri dishes separately.

4. Then the Petri dishes were placed into a hot air woven and allowed to dry at 105 0C for 24 hours.

5. After 24 hours, these Petri dishes were transferred into desiccators for cooling.

6. Weight of the Petri dishes along with the sample was recorded again until it reaches to a constant weight. The above procedure was performed 3 times for each of the samples to evaluate the periodic alteration of the moisture content of the meat samples.
7. The percentages of the moisture was then calculated by the following equation:

Moisture % = 100 – DM (Dry matter) %

Again we know,

A – B
DM % =  --------------------- x 100
A

                      Here, A = Initial weight of the sample.

                                B = Up to constant weight of the sample. 
3.4c Physical appearance:

All three meat samples  were dark red in color ,light fleshy odor and somewhat thick fibre in texture. 
3.4d MICROBIOLOGICAL EXAMINATION:
These control methods cannot be carried out without laboratory equipment, because they require sample preparation under sterile conditions, incubation of the samples under constant temperatures and sufficient microbiological knowledge on the part of the personnel involved to interpret the results. However, the application of microbiological methods is the only way to obtain information about the hygienic status of places, equipment and foods. It is true that unclean conditions will always indicate high microbiological contamination and one could argue that a thorough cleaning-up rather than a further microbiological analysis would be needed in those cases. But there could also be the need of detecting the source of permanent contamination (for example through the water, movement of personnel, raw material delivered, etc.) or of food poisoning bacteria. Under these circumstances microbiological examinations can often be very helpful and solve immediate problems
Examination of microbial load on meat:
Materials required :
· Meat sample

· Plate count agar

· Diluents 

· Pipette

· Test tube 

· Glass spreader 

Preparation of Sample :

At first 23.5 gm of Plate Count agar was added in 1000 ml of distilled water.It was boiled upto dissolved .then sterilizied at 121ºC & 15lb for 15 minutes.
Composition of PCA :0.5% peptone, 0.25% yeast extract , 0.15 glucose,1.5agar .pH  is adjusted to neutral at 25ºC. 
Procedure of spread plate technique :
1. At first a series of test tube (3) with marking of corresponding samples ,each containing diluents are taken .
2. 50 gm food sample was homogenized in 450ml diluents and making suspension in a beaker.

3. From the original sample 1 ml was transferred in the test tube no. 1 & mixed thoroughly. 
4. Transfer 1 ml from 1st test tube  to 2nd test tube  & continued up to last test tube & 1 ml discarded from the last one.

5. From each test tube 2 petri dishes are taken containing PCA media.

6. Then transferred 0.5 ml mixture from each test tube to the corresponding Petridish separately.

7. One pipette was used for one tube .
8. Tips of the test tube was gently touch to the media .

9. Diluent sample was spread over the surface of the media using glass spreader.

10. The petri dishes was marked ( sample, date ) and kept in incubator in inverted position at 37º C for 2/3 days.

11. After 24 hrs interval upto 3 days after incubation the colonies were observed.

12. The plate with 30-300 colonies was included and others was discarded and it was make average .

13. Average count was multiplied to that multiplying factor with the result no. of organism and expressed as colony forming unit (CFU) per gm of meat.
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Figure 1: Performing of Total Viable Count(TVC) in Laboratory.
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                               Figure 2: Determination of moisture of meat.     

[image: image10.jpg]



        Fig 3: Determination of pH of meat.

3.5 Preservation  procedure: 
There are several methods for meat preservation in the world like freezing, pickling, salting, drying,smoking etc.We apply only above three methods for meat preservation ( e.g Freezing, pickling & salting ).
Equipments required :

· Meat sample 
· Deep freeze( 3-4ºC)   
· Air tight plastic jar (container)

· 5% Vinegar(Acetic acid) 

· Sodium Chloride Salt(NaCl)
· Weighing balance and Marker pen 

· Scissors and Gloves

3.5a Preservation by freezing:
At first 200 gm meat was weight from the meat sample by electric balance. It was cut into (1x2inch) pieces .A new plastic jar (container )was cleaned with distilled water .Then the meat sample was kept in the jar & cover was hold  tightly.the sample no. wt. date was marked on the body of jar. Finally it was kept in deep freeze at 4ºC for one month for further examination.
3.5b Preservation by Pickling :

 At first 200 gm meat was weight from the meat sample by electric balance. It was cut into (1x2inch) pieces .A new plastic jar (container )was cleaned with distilled water. Then the meat sample was kept in the jar & 5 % Vinegar was poured into the beaker as well as all of the pieces were sink in the vinegar,then cover was hold  tightly & kept in normal temperature. 
3.5c Preservation by Salting:

 At first 200 gm meat was weight from the meat sample by electric balance. It was cut into (1x2inch) pieces. Common salt was rubbing on surface of the meat at the rate of 0.30gm/gm of meat . A new plastic jar (container) was cleaned with distilled water. Then the meat sample was kept in the jar & the cover was hold tightly & it was kept in normal temperature for further examination.
CHAPTER IV
RESULTS AND DISCUSSION 

 4.1 Total Viable Count (TVC):
The quality of the beef samples was determined using the total viable count. Table 1 and table-2 shows the mean total viable aerobic bacteria count at one month interval.

Table 1: Physical, chemical and microbial parameters of meat on day first.
	parameters  
	Sample –I
(Freezing)
	Sample – II       (Pickling)
	Sample – III (Salting)

	Physical appearance
	Dark red in color, light fleshy  odor & somewhat thick fibreness in texture.
	Dark red in color, light fleshy  odor & somewhat thick fibreness in texture.
	Dark red in color, light fleshy  odor & somewhat thick fibreness in texture.

	pH
	               5.84
	               6.33
	               5.90

	Moisture %
	               77.43
	              70.25
	              76.10

	Total viable    count(TVC)
	-

	14 x 106 CFU/gm
	               -


 CFU/gm= Colony Forming Unit per gm of meat.
Table: 2 Physical, chemical and microbial parameters of meat on day 30th. 
	          Parameters
	  Sample –I(Freezing)
	 Sample –II(Pickling)
	 Sample –III(Salting)

	Physical appearance
	Light dark red in color, light fleshy  odor & somewhat thick fibreness in texture  with  hard structure.
	Blackish  in color, no fleshy  odor found &  fibres are  become thin  and very soft in texture.
	 Black in color, no  fleshy  odor & somewhat salty odor found ,muscle become dry & it is very hard with thick  in texture.

	pH
	           5.1
	              5.3
	           6.9

	Moisture 
	         75.30
	             81.68 
	          61.56

	Total viable count
	2.43x107CFU/gm
	2.57x107CFU/gm
	1.55x107CFU/gm


CFU/gm= Colony Forming Unit per gm of meat.
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Graph 1: Percentage of moisture and pH in day1st reading.
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Graph 2: Percentage of moisture and pH in day 30th reading.
DISCUSSION
From the comparison between two table (Table1 and Table2) we can see that there is a great changes occurs among three samples. In the initial reading three samples were physically reddish in color and there was meaty odor, the meat fibres was  intact & regular in arrangement, somewhat thick in texture. The initial pH of the meat samples (S1,S2, S3) were 5.84, 6.33 and 5.90 respectively.The initial moisture percentage of these (3) samples were 77.43, 70.25 and 76.10 respectively, which are near to normal ranges. The microbial load in sample1 and sample3 was negligible and in sample 2 was very low. In second reading moisture % shows very high in sample 2, which favour the growth of microorganism. The  pH was also decrease in sample 2 due to development of bacteria and acid production in meat.for this reason microbial load was very high in sample 2. On the other hand moisture % shows lower  in sample 3, which was unsuitable for  the growth of microorganism.The pH was also high in sample 3 and the bacterial colonies were lower in number comparatively to other samples.The sample1 was kept as control under freezing method. The pH and moisture changes also occurs slightly in sample1but microorganisms also grew. From the above discussion we can say that salting is best method for meat preservation comparatively to others method. 
CHAPTER V

CONCLUSION

From the above discussion it may be concluded that all the three methods can be applied for meat preservation. Although salting is the best method for meat preservation. The microbial load was very low in this method. The salting method also suitable for the increasing of taste of meat and consisting of sodium chloride helps to decrease drip loss. It also can reduce cook loss and shear force values with the ultrastructural changes which results in more softy and juicy taste during sensory evaluation in tough and hard beef  muscle. On top of that from this study it was revealed that freezing, pickling and salting can be used for better result of meat preservation. All of these results will be informative and helpful for commercial users who are in problem of merchandising the tough cuts of beef muscle. Additionally, the restaurants, hospitals and fast food shops, which are in need of convenient high quality “ready to cook” meat, can apply these techniques. However, more detailed researches are needed, to establish new techniques for tenderization of tough cut muscle, combining sodium chloride and enzyme treatment under freezing, chilling or high pressurization conditions.     
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