ECONOMIC ASSESSMENT OF SOME MEHTODS ADOTPED IN YOGHURT PRODUCTION

Abstract

Yoghurt is a smooth, viscous get and nutty flavoured dairy product resulting from the acidification of milk by fermentation. This study was conducted to examine the various methods of producing yoghurt; its process development and economical implication of these methods. In the first method, the process began by treating the milk when using unpasteurized milk to eliminate bacteria; in the second method, the process began by gently heating the milk, while in the third method, the process began by boiling the raw milk. The first process have been found to be more economical. The ingredients needed for these processes includes milk, stabilizer, flavouring, water, yoghurt starter culture, sugar, and preservatives. The study concludes that the process for the preparation of yoghurt is easy and either of the method is economical, time-saving and unique.
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CHAPTER ONE

Yoghurt is a fermented milk product, produced with a yoghurt starter culture which is a mixed culture of streptococcus thermophilus and lactobacillus bulgaricus in a 1:1 ratio. S thermophilus enjoys a faster growth than L hulgricus.  It adds flavours and aroma to the yoghurt, though both organisms in association produces lactic acid but acetaldehyde and dimethyl propanol, the chief favour component of yoghurt is produced by L bulgaricus.

1.1
BACKGROUND OF THE STUDY

Every producer be it private or public more especially profit making has objectives in mind to achieve, some of which are to sue a process/method that is convenient and hygienic for himself, workers and to the final consumer of his product (yoghurt). Lack of research has landed many producers of yoghurt into confusion on the method and process of producing yoghurt, thereby producing a substandard yoghurt which may not meet the taste of the consumers like “mouth feel and appearance”.  They need to know the various methods and different materials that are used in yoghurt which will improve its general quality.


Moreover whichever method that is chosen must be economical in all aspect, so that the producers will have some profit after calculating the cost and the products retail price will not be too much for the average consumer to afford.

1.2
AIMS AND OBJECTIVES OF THE STUDY


Many producers of yoghurt are confused on the methods and process of producing yoghurt, consequently, producing substandard yoghurt which may not meet the taste of the consumer.


However, this research work is aimed at developing appropriate process of producing yoghurts. 


The research work is also aimed at solving the problems of different methods of processing yoghurt.


Also, it is aimed at assessing the economic aspect of the different methods of producing yoghurt which are economical in terms of the cost.

1.3
SIGNIFICANCE OF THE STUDY


This project is important to all producers, students and researchers in food based discipline as it studies and assess different methods adopted in yoghurt production.  It will help students and researchers to know the various materials used in the production of yoghurt which will improve its general quality.


This research work will also provide suitable methods for the production of yoghurt, which will be economical (to cover the cost of materials used for production).

1.4
STATEMENT OF THE PROBLEMS


Yoghurt production is very expensive and most of its methods are tedious.

Most yoghurt produced, cannot keep for a long time due to the inability of the producers to get the right materials fro the production of yoghurt.


The PH at which yoghurt is produced is also another problem, because if the right PH is not gotten and controlled and if it exceeds that PH level the taste will be too acidic and will not give that sour taste peculiar to yoghurt.  Also PH above four (4) favours the growth of some microorganism such as coliforms, staphylococci, pseudomonas etc.  These microorganisms can contaminate the milk, thereby making unfit for the consumers.  In food processing we have garbage in garbage out which means that if you starts with a pour raw material you are equally coming out with pour finished product.

1.5
LIMITATIONS OF THE STUDY


This project is limited in scope to the various methods of producing yoghurt; process development and economics implication of these methods, however, there are limiting factors such as money, time and the unwillingness of some manufacturers of yoghurt to reveal their process method and financial factors of the product.


Money is required to purchase the materials for the production of yoghurt.


Time is also a problem, as it is needed to carryout the research work or project.

CHAPTER TWO

LITEATURE REVIEW

2.1
PROPERTIES AND CHARACTERISTICS OF YOGHURT


Yoghurt is a smooth, viscous get and nutty flavoured dairy product resulting from the acidification of milk by fermentation with a mixed lactic starter culture consisting only of streptococcus thermophilus and lactobacillus bulgaricus. (Xamine and Creing, 1979).


Yoghurt is a thick fermented clothed milk, safe and digestable, good for infants and adults, made from fresh milk with a characteristic acid taste.  (Fisher and Bender, 1974).  Yoghurt as a pasteurized milk or low fat milk coagulated to a custard – like consistency with a mixed lactic acid culture containing lactobacillus builgaricus and streptococcus thermophilus.  It may be flavoured or unflavoured according to taste.


Yoghurt is unique as food, since it is the only common food in which a well defined although mixed culture is deliberately added and the inoculated product is incubated at a high temperature for a few hours.

Over the past decades yoghurt’s popularity has spread like wide fire from the bulkans and the Middle East to other parts of the world and its consumption has increased significantly in African, Asia etc and to most parts of the countries in recent years.


Consequently, the science and technology of yoghurt production, including the micro-biology of yoghurt starter culture and quality aspect of yoghurt has been studied and reviewed by various authors (Robinson, 1975 and Tamine 1976) (Tamine and Deeth, 1980)

2.2
THE EVOLUTION OF YOGHURT


There is little doubt that yoghurt and similar cultured or fermented milks have existed over since man acquired the art of using the milk of mammals as food.  The earliest scientific knowledge of yohurt dates from about 1990, but it is reasonable to assume that yoghurt has been made in warm continent for centuries.  The natural contamination of warm milk would lead to the growth of laetophilic strains of lactic acid bacteria, and Streptococcus thermophilus and lactobacillus bulgaricus together with streptococcus cremoris (Davis, 1974).  Streptococcus cremoris ceases to grow in the range of 35 – 400C and so will not be found in yoghurt.  Metchinfoff (1907) noted a cocus (named them as the paratactic bacillus) was sometimes found in yoghurt, and this was presumably capable of growing at high temperature (about 430C). It seems probably therefore, that yoghurt has always been essentially a culture of lactobacillus bulgaricus growing in association with a high temperature streptococcus thermophilus.

2.3
Processing and Manufacture


Yoghurt manufacture is a specialized aspect of the dairy industry.  Traditionally, yoghurt is made from boiled milk which was concentrated to two third of the original volume.


This method was illustrated (Tamine and Deeth, 1980).

Boil milk to cause partial concentration


Cool to incubation temperature ie blood temperature.  Starter culture (previous day yoghurt)


Inoculate with starter.  Inoculate in bulk until firm co-agulum is produced or incubate over night at room temperature.


Cool

Dispatch 

Traditional method of producing yoghurts


First, the successive inoculation of the starter culture tend to upset the balance between the Streptococcus thermophilus and lactobacillus bulgaricus.


Second, the low incubation temperature of 40-450C, results in slow acidification of the milk and can promote undesirable side effect eg whey seyneresis, and adversely affect the quality of yoghurt, and thirdly such a method provides no control over the level of lactic acid produced during manufacture, with improved methods of production of yoghurt, these problems do not arise.


There are various types of yoghurt but basically, two main types

I:
Set yoghurt

II:
Stirred yoghurt


See yoghurt is te product formed when fermentation co-agulation of milk is carried out in retail container and the yoghurt produced is a continuous semi-solid mass.


Stirred yoghurt results when the co-agulum is produced in bulk and the get structure is broken before cooling and packaging.  Fluid yoghurt may be considered as stirred yoghurt of low viscosity.  Since viscosity is mainly governed by the level of solids in the making a stirred yoghurts from a mix with a low level of total solids eg 11%.  However, traditionally fluid yoghurt is manufactured by mixing equal quantities of yoghurt and water and one of the main characteristics of such a product is the separation of solid and whey phases.  (Tamine and Deeeth, 1980).  Hence it is customary to shake the product before consumption.


Flavouring of yoghurt is another method often used to differentiate various types of yoghurt (Tamine and Deeth, 1980).  Flavoured yoghurt are basically divided into three categories (plain or natural yoghurt) is the traditional type with its typical sharp acidic taste of the natural produce is masked by t he yoghurt.

Flavoured yoghurts are prepared by adding sugar or other sweetening agents and synthetic flavourings, and colouring material can be easily incorporated and homogenously distributed in stirred yoghurt, but in set yoghurt, the fruit settles at the bottom of the container and has to be mixed in before consumption.  (Tamime and Deeth, 1980).


The production of assorted varieties of yoghurt depends to some extent on the manufacturing facilities available to the dairy processor and also upon such factors as the market availability of the product when they are produced.  Yoghurt is one of the several acidified fermented diary food with a unique organoleptic qualities.  This product varies considerably world wide in composition, flavour and texture as influenced by the nature (biochemistry) of the fermenting organisms, the manufacturing process (Sellars, 1971).


The major processing steps in yoghurt manufacture are preliminary treatment of milk eg standardization, homogenization, cooling, inoculation and incubation and finally addition of flavours, sugar and other ingredients depending on the type being made.

STANDARDISATION


The quality of the yoghurt is greatly influenced by the nature of the milk used.  A milk with increased total solids content particularly the protein content, increases the bond water and accordingly improves firmness of the co-agulum.  Increased total solids refers the taste of the yoghurt and masks the avidity perception. The addition of about 2% skim milk powder or concentration of the milk by 10 – 16% significantly improves the consistency of the yoghurt. The addition of lactose and salt also have similar effect (Dodo, 1982).

HOMOGENISATION


Homogenization is the treatment given to the milk in order to break up the milk fat globules to smaller particles that will not rise to the surface of the milk to form a cream layer (Dodo, 1982).  The homogenization treatment gives a uniform distribution of fat in the milk thereby preventing a separation of cream during incubation.  The consistency and viscocity of the yoghurt is also improved by this treatment in addition to the effect it has on the stability of the coagulum against synmeresis.  Homogenization gives yoghurt a whiter product with a more creamy taste than that made from unhomogenised milk.  (Dodo, 1982, Tamime and Deeth, 1980).  Homogenised milk is also claimed to give an increased digestibility (Dodo, 1982).

HEAT TREATMENT


Milk is heat treated in order to destroy the pathogenic micro-organisms likely to be present in it especially mycobacterium tuberculosis.


In commercial practice, milk for yoghurt manufacture is pre-heated at 30-850C for 30 minutes, or 90 – 950C for 6 – 10 minutes (Tamime and Deeth 1980).


Naturally, occurring milk enzymes are also inactivated by the heat treatment.  The heat treatment also helps to drive out oxygen, making the milk a more favourable medium for lactobacillus, (Davis, 1974).  Heating also produces substances which act as growth factors.  The heat treatment of yoghurt milk usually employ a high temperature because it improves the product by limiting why expulsion.  Sometimes, this heat treatment if too high, the flavour and nutritive value of the yoghurt particularly the vitamin content are negatively affected (Dodo, 1982).


The vitamins most affected are the ascorbic acid (vitamin C) and some of the B group vitamins (B1, B6, B12 and folic acid).  The amount of each destroyed is largely dependent on the oxygen content of the milk.


However, in the absence of oxygen the loss of vitamins is very low.

COOLING


A critical step in yoghurt production is cooling.  It is carried out directly after the product has reached desired activity and also even before inoculation of the starter culture, so that the high temperature will not inactivate the organism.


When we cool after incubating, the metabolic activity of the starter culture is reduced ad hence t he acidity of the yoghurt is controlled.

ADDITION OF STABILISERS


The addition of stabilizers to yoghurt is mainly for stabilizing the emulsion and lactic acid gel, thereby increasing the consistency and viscosity of the product (Dodo, 1982).  Stabilizers could be added before or after inoculation.  It is normally used when a recombined skim milk is used in order to ensure a good emulsification of the milk butter fat emulsion (Dodo, 1982).  Stabilizers used include alginatus, carageanon, laeithin, carbozymethyl, cellulose and galatine, stabilizers are hydrophilic colloids of high molecular weights and are obtained from either animal or plant tissues (Dodo, 1982).

ADDITION OF FLAVOURS AND STARTER CULTURES


The addition of flavour takes place after heat treatment of the yoghurt milk, bactause these substances can be partially decomposed by heating and also alter their colour, usually, the addition of flavour takes place under strong stirring.


Starter cultures of good quality are required as they greatly contribute to the yoghurt.  The amount of start culture added (inoculated) may be minimum, optimum or maximum.  The optimum content for natural yoghurt is about 2% of mixed culture (streptococcus thermophilus and lactobacillus balgaricus in a ratio of 50:50 (Dodo 1982, Tamine and Deeth, 1980).

INCUBATION


Incubation follows the addition of starter culture in an incubating tank.  The temperature of incubation is 42-450C for a period of 2-3 hour.  It is necessary to prevent unnecessary agitation of milk during this period as this can result in a product with a weal body and leakage of whey (Dodo, 1982, Tamine and Greig, 1979).  It is also necessary to note that before incubation, the culture must be transferred into the milk in the most aseptic manner and the milk gently stirred to effect an even distribution of the organism.


Cooling of the yoghurt after incubation has the job of arresting the bacterial growth and enzymic activity as quickly as possible so that the yoghurt does not have over acidification.  Cooling should be brisk and efficient but not too fast (Dodo, 1982).

ADDITION OF SUGARS


For the manufacture of flavoured yoghurt, some amount of sucrose is added.  Sweetened fruits or fruit concentrates are added is being manufacturer, the addition is being manufactured, the addition of sugar is omitted (Dodo, 1982).  The amount of sugar should not exceed 12% because of the osmophilic effect it has on the yoghurt, sugar is usually added to the milk in powder form.  It dissolves easily, particularly at high temperatures.  The addition of sugars.  Syrup, however can dilutes the yoghurt milk and therefore can reduce the content of total solid (Dodo, 1982).  The addition of sugars prior to pasteurization ensures that the osmophilic yeasts and molds present in the sugar is added to the yoghurt is better when sugar is added to the yoghurt milk than in the coaglum.  

CHAPTER THREE

TABLE 1

MATERIALS AND MEHTODS FOR MAKING YOGHURT

Receipt For Sample a

	INGREDIENTS
	QUANTITY

	MILK 

STABILIZER

FLAVOURING

WATER

YOGHURT STARTER CULTURE

SUGAR

PRESERVATIVES                    
	6 ½ kg

3 level table spoon

2 level teaspoon

40 litres of water (warm)

6 table spoon

250 g




Methodology for Sample A

i.
Treat the milk if you are using raw unpasteurized milk to kill bacteria e.g. heating for some minutes like 10 – 15 minutes with high heat or temperature or chop on your wrist to check the degree of hotness.

ii.
Put in a large tank and inject the yoghurt culture lactobacillus, bulgaricus and streptococcus thermophilus.
iii.
Keep in a warm place to enable the bacterial in the starter culture to grow quickly and to turn the milk into yoghurt and make it become thick and sour.

Cool and add preservatives like sodium benzoate and sodium metabisulphate to stop the bacterial from growing any longer and from making the yoghurt too sour.

Add flavour of your choice.

Package and put into cold storage.

MARKET COST OF INGREDIENTS

	Ingredients
	Quantity 
	Cost (N)

	Milk 

Starter culture 

Stabilizer

Sugar 

Flavour

Water

Total cost  
	1 bag 25kg

1 pack 200g

1 small tin 400g

1 bag 50kg

1 small bottle 28ml

20 liters
	12, 000

380

460

4, 000

100

20

16, 960


A bag of milk serves for four (4) productions while the others can last as many times as possible. Therefore: total market cost of raw materials
Cost of sample a for four (4) production  

= (N) 16960 ( 4 production

= 4240

therefore N4240 is the cost for one (1) production 

SALES: S ample (A) after production will gree rise to 200 cams of yoghunt which selles for N 40 company pree 

N 45 retalles pree

N 70 commercial price by we cream boys.

 ( N 40 X 200 = N8000

N8000 X 4 (productions)

=N32000

Total sales = (N32000) – Total cost (16960) = N15040

Therefore profit = N15040

TABLE 11: RECIPE FOR SAMPLE B 

    
Ingredient                    Amount

Full cream milk                       340 ml

Starter culture                          125ml

Water                                       4 liters(1 gallon)

Sugar                                      100g

Dried skim milk powder            2kg

Methodology

First heat the full cream milk gently and whisk in the other milk powder, then heat the milk to at least 32oc 

Next stand the pan in a sink or bucket  of cold water, or rather put in a refrigerator to cool the milk stander culture according to the quantity of the milk to avoid too much sour taste.

place the container in the inevbaltory box close the lids thightly and coner with a warmed blanker for 3-4 hours until a firm could has formed. Remove it from the box as soon as you find out that the milk has curdled, take care not to over – inevbate. 

Refrigerate the yogurt for 10 – 12 hours. then add flavour and finally transfer carefully to small cams or foils.


Market cost of ingredients 

Ingredients                 Quantity            Cost (N) 

Full cream milk          340 ml 2 tins         210

starter culture            1 pack 200g          230

sugar                         1/2  bag 25kg          2000

Dried skin milk            5 tins 2 kg           2000

powder        
Water                       1 gallon (4) liters

                                                           
    N 4590 .00

The total amount for production of sample B in small quantity is for thousand face hundred and Ninety naira (N 4590.00). Which may not produce as much as that of sample A.?

It greens about fifty-eight (58) cans if you are packaging in cans or Hundred and sixteen nylon packs (200)  

 SALES: The ones in Nylon  packs sales at 30 nana Company price

N26 X 200 packs

       = N 5200

Totail sells = N 5200 .00

Totail cost = 4590.00

 Ts – Tc = p= 5200 - 4590

       Profit = N610

TABLE 111




Sample    C

         Raw milk                    1 gallon (4 liters)

Modified starch                 200g

Dried skim milk                    121/2 kg

Sugar                               ½ gallon

Starter culture                  340 ml

Flavour                                 4 Level table spoon

Methodology

Boil the raw milk to about tiwee its prginace quantity. After boiling the raw milk add the powdered skimmed milk.

Incorporate modified starch to it to hold the why.

Pour the two together into a blender to homogenize properly.

After blending heat to about 85oc for 30mms cool, overnight in a warm temperature. Next pour them in cans and add not dominate the taste and natural plavous is the yogurt. Package into desired packs for marketing and freeze.

Market cost of Ingredients
	INGREDIENTS
	QUANTITY
	COST (N)

	Raw milk

Modified stanch

Skin milk

Sugar

Starter culture

Flavor
	4 liters (1) gallon 

150g

25kg

50kg

1 peak 200g

1bottle
	400

2000

10,000

4,000

380

100

	TOTAL
	
	16880


Therefore. 
Total market cost of row material.




Cost of sample (total)

=
16880 ( 2
=
3440

( N8440 is the total cost for one production 

SALES:
Sample C gas rise to about (200) hundred cans of yogurt and (300) three hundred pieces of Nylo packed yoghurt which sales at N40 and N26 company price 

(
200 x 40
=
N8000


300 x 26
=
7800

Total
=
N15800 per production

(
N15800 x 2 production = N31600

(
Total sales
=
N31600


Total cost

=
N16880

(
Total sales 
-
Total cost
=



N31600

-
N16880
=
14720


Profit 

=
N14720

  CHAPTER FOUR

CONCLUSION


Yogurt is a fermented milk product and as such is a means of preserving the nutrients in milk.  It is an deal non-alcoholic beverage or food for infants, adults and pregnant women.  It is produced by biological processing of diary or soymilk, by symbiotic microorganisms.  A wide variety of yoghurts are now available around the world ranging from very low fat fruits yoghurt to set yoghurt with a fat content of about 6g per 80g. Yoghurt can be made from cow’s milk, goat’s milk, Ewe’s and buffalo’s milk.


Yoghurt contains calcium phosphates, sodium phosphate, and calcium lactate.  They are essentially good for classification of bones.


The raw materials yoghurt production are very few depending on the type of yoghurt we want to produce and the process is equally simple irrespective of the quantity be it home made yoghurt (family size) or industrially made yoghurt (bulk quantity).  But it is most economical if we produce in large quantity.  In this research the three different method adopted by the producers are economical, time saving and unique.  Gone are those days when yoghurt is produced only with milk, now technologically milk can be used together with soy-milk or corn floor also liquid milk, raw milk and dried milk all can be used at the same time which also helps to add more taste the our final product together with my flavours to enhance it natural flavours and aroma.


Yoghurt should serve as desserts, beverage and appetizer in every home.
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