CHAPTER ONE

1.1 INTRODUCTION
Powdered milk also called milk powder or historically dried milk is a manufactured dairy product made by evaporating milk to dryness.
One purpose of drying milk is to preserve it; milk powder has a far longer shelf life than liquid milk and does not need to be refrigerated, due to its low moisture content. Another purpose is to reduce its bulk for the economy of transportation. Powdered milk and dairy products include such items as dry whole milk, non fat (skimmed) dry milk, dry buttermilk, dry whey products and dry dairy blends. Many exported dairy products conform to standards laid out in Codex Alimentarius.
   	While Marco Polo wrote of Mongolian Tatar troops in the time of Kublai Khan who carried sun-dried skimmed milk as "a kind of paste", the first modern production process for dried milk was invented by the Russian doctor Osip Krichevsky in 1802. The first commercial production of dried milk was organized by the Russian chemist M.
Dirchoff  in 1832. In 1855, T.S. Grimwade took a patent on a dried milk procedure, though a William Newton had patented a vacuum drying process as early as 1837.(www.viscopedia.com/viscosity).
 In modern times, powdered milk is usually made by spray drying nonfat skimmed milk, whole milk, buttermilk or whey. Pasteurized milk is first concentrated in an evaporator to approximately 50 percent milk solids. The resulting concentrated milk is then sprayed into a heated chamber where the water almost instantly evaporates, leaving fine particles of powdered milk solids.
    Alternatively, the milk can be dried by drum drying. Milk is applied as a thin film to the surface of a heated drum, and the dried milk solids are then scraped off. However, powdered milk made this way tends to have a cooked flavour, due to caramelization caused by greater heat exposure.
    Another process is freeze drying, which preserves many nutrients in milk, compared to drum drying.
    The drying method and the heat treatment of the milk as it is processed alters the properties of the milk powder, such as its solubility in cold water, its flavour, and its bulk density.
    More recently, milk has been dried in thin films on hot rollers. The oldest patents of this process date back to the beginning of the last century. This roller drying was the main method of milk powder production until the 1960s when spray drying became prevalent. Manufacturing milk powder is a very big business in the 21st century. (Oyelade R. et al, 2010)
    Milk powder manufacturing is a simple process that can be widely implemented. Production involves the thinnest removal of water at the lowest possible cost under strict health conditions while retaining all desirable natural properties of milk such as color, flavor, solubility and nutritional value.
    The percentage of water in skim milk is about 91°% and the percentage of water in whole milk is about 87%. During the process of producing powdered milk, the milk is boiled under low pressure at low temperature to remove the water in a process known as evaporation.
    To remove further moisture the concentrated milk is sprayed in a light spray in the hot air and the powder will be formed. We can manufacture approximately 12 kg of whole milk powder or 9 kg of skimmed milk powder per 100 liters of whole milk.
1.2 STATEMENT OF THE PROBLEM
This research work is to find a way of producing powdered milk from fresh cow milk.
There will be practical analysis of the production of powdered milk from fresh cow milk.
1.3 AIM AND OBJECTIVES OF THE STUDY
The aim of this study is to use producing powdered milk from fresh cow milk, while the objectives of the work are as follow:
I.    To concentrate on the use of fresh cow milk in the production of powdered
       milk 
II.    To create awareness on the production of powdered milk from fresh cow
        milk 
III.    To analyze and examine how fresh cow milk can be use in the production of 
          powdered milk.
1.4 RESEARCH QUESTIONS
I.    What is the process involved in making powdered milk from fresh cow milk?
II.    What are the nutritional values and benefits powdered milk?
III.    What are the methods of producing powdered milk from fresh cow milk
1.5 SIGNIFICANCE OF THE STUDY 
 I. To the sensitize the society on how to produce powdered milk from fresh cow
     milk 
II.    It will play an important role in the reduction of importation of powdered 
        milk
III.   It will boost the economy of the country through local production of 
        powdered milk using fresh cow milk
1.6 SCOPE OF THE STUDY 
This research work will only cover the producing powdered milk from fresh cow milk.
There are a number of reasons that made the researchers to limit her comprehensive research to the above local materials.

1.7 LIMITATION OF THE STUDY
The following are some of the implications or constraints which the researcher encountered during the course of writing the research.
Time constraint: the research will simultaneously engage in this study with other academic work. This consequently will cut down on the time devoted for the research work.
Financial constraint: insufficient funds tend to impede the efficiency of the researcher in sourcing for the relevant materials, literature, or information and in the process of data collection (internet, questionnaire and interview). However, it should be noted the researcher improvised where necessary in order for the mentioned limitations not to negatively affect the quality of the research.
1.8 DEFINITIONS OF TERMS 
 Production: The action of making or manufacturing from components or raw materials, or the process of being so manufactured.
Importation: The act or an instance of carrying or conveying, especially into some system, place, area or country.
Substance: the real physical matter of which a person or thing consists and which has a tangible, solid presence.











CHAPTER TWO
2.0 LITERATURE REVIEW
In modern times, powdered milk is usually made by spray drying nonfat skimmed milk, whole milk, butter milk or whey Pasteurized milk is first concentrated in an evaporator to approximately 50percent milk solids. The resulting concentrated milk is then sprayed into a heated chamber where the water almost instantly evaporates, leaving fine particles of powdered milk solids.
Alternatively, the milk can be dried by drum drying. Milk is applied as a thin film to the surface of a heated drum, and the dried milk solids are then scraped off. However, powdered milk made this way tends to have a cooked flavour, due to caramelization caused by greater heat exposure.
Another process is freeze drying, which preserves many nutrients in milk, compared to drum drying.
The drying method and the heat treatment of the milk as it is processed alters the properties of the milk powder, such as its solubility in cold water, its flavour, and its bulk density.
2.1 POWDERED MILK
Powder Milk or powdered milk is a daily product manufactured by dehydrating liquid milk during several drying processes until it becomes a powder,
The purpose of milk drying is to keep it, milk powder has a long shelf life longer than liquid milk and it does not need to cool.
2.2 HISTORY AND PRODUCTION
Marco Polo stated, in the thirteenth century, that the soldiers of Kublai Khan carried sun-dried milk on their exploratory journeys.
More recently, milk has been dried in thin films on hot rollers. The oldest patents of this process date back to the beginning of the last century. This roller drying was the main method of milk powder production until the 1960swhenspraydrying became prevalent. Manufacturing milk powder is a very big business in the 21st century.
While Marco Polo wrote of Mongolian Tatar troops in the time of Kublai Khana who carried sun-dried skimmed milk as "a kind of paste", the first modern production process for dried milk was invented by the Russian doctor Osip  Krichevsky in 1802. The first commercial production of dried milk was organized by the Russian chemist M. Dirchoff in 1832. In 1855, T.S. Grimwade took a patent on a dried milk procedure, though a William Newton had patented a vacuum drying process as early as 1837.
In modern times, powdered milk is usually made by spray drying nonfat skimmed milk, whole milk, buttermilk or whey. Pasteurized milk is first concentrated in an evaporator to approximately 50 percent milk solids. The resulting concentrated milk is then sprayed into a heated chamber where the water almost instantly evaporates, leaving fine particles of powdered milk solids.
Alternatively, the milk can be dried by drum drying. Milk is applied as a thin film to the surface of a heated drum, and the dried milk solids are then scraped off. However, powdered milk made this way tends to have a cooked flavour, due to caramelization caused by greater heat exposure. (Wayne Gisslen (2009)
2.3 NUTRITIONAL VALUE OF POWDER MILK FROM FRESH COW MILK
Milk powders contain all 21 standard amino acids, the building blocks of proteins, and are high in soluble vitamins and minerals. According to USAID, the typical average amounts of major nutrients in the unreconstituted nonfat dry milk are (by weight) 36% protein, 52% carbohydrates (predominantly lactose),calcium 1.3%and potassium 1.8%.
Whole milk powder, on the other hand, contains on average 25-27% protein, 36-38% carbohydrates, 26-40% fat, and 5-7% ash (minerals). In Canada, powdered milk must contain added vitamin D in an amount such that a reasonable daily intake of the milk will provide between 300 and 400 International Units (IU) of vitamin D. However, inappropriate storage conditions, such as high relative humidity and high ambient temperature, can significantly degrade the nutritive value of milk powder.
Commercial milk powders are reported to contain oxysterols (oxidized cholesterol) in higher amounts than in fresh milk (up to 30 μg/g, versus trace amounts in fresh milk). Oxysterols are derivatives of cholesterol that are produced either by free radicals or by enzymes. Some free radicals-derived oxysterols have been suspected of being initiators of atherosclerotic plaques. For comparison, powdered eggs contain even more oxysterols, up to 200 μg/g. (Robert H. Perry, 2008).
2.4 FOOD AND HEALTH USES OF POWDERED MILK
Powdered milk is frequently used in the manufacture of infant formula, confectionery such as chocolate and caramel candy, and in recipes for baked goods where adding liquid milk would render the product too thin. Powdered milk is also widely used in various sweets such as the famous Indian milk balls known as gulab jamun and a popular Indian sweet  delicacy (sprinkled with desiccated coconut) known as chum (made with skim milk powder).Many no-cook recipes that use nut butters use powdered milk to prevent the nut butter from turning liquid by absorbing the oil.
Powdered milk is also a common item in UN food aid supplies, fallout shelters, warehouses, and wherever fresh milk is not a viable option. It is widely used in many developing countries because of reduced transport and storage costs (reduced bulk and weight, no refrigerated vehicles). Like other dry foods, it is considered non perishable and is favored by survivalists, hikers, and others requiring non perishable, easy-to-prepare food.
Because of its resemblance to cocaine and other drugs, powdered milk is sometimes used in filmmaking as a non-toxic prop that may be insufflated. (Robert H. Perry, 2008)





CHAPTER THREE
RESEARCH METHODOLOGY
3.1 RESEARCH DESIGN
In this chapter the researcher will present the material and the methods adopted in experimenting the research topic. The researcher will be present the ingredient needed to prepare the powdered milk.
3.2 STUDY AREA
The study Area in which the research is taken place is Kwara State polytechnics, Ilorin located along old- Jebba road, Moro local government area, of Kwara State.
3.3 TARGET POPULATION OF THE STUDY
According to Aladebe (1993), population can be defined as the set of all possible value of variable in one or more geographical location. In respect to this research work, the targeted Kwara State polytechnic students and staff.
3.4 SAMPLING TECHNIQUE
For the purpose of this research the sample, size will include (30) people of which 30 will be for selected business across kwara state polytechnic, 15 students of the Kwara State polytechnic, Ilorin and 15 staffs of the kwara state polytechnic, Ilorin.
3.5 SAMPLE SIZE
The sample for this study covers both the lecturers and students of hospitality management department of kwara state polytechnic, Ilorin. Copies of sensory evaluation will be distributed to the respondents. 30 were filled and returned by the respondents.
3.6 RESEARCH INSTRUMENT
The research instrument used for this research study is experiment, observation and sensory evaluation form. Questions were prepared by the researcher and administered to the respondent to respond.
3.7 MEASUREMENT OF VARIABLE
The focus of this study is preparation of powdered milk from fresh cow milk. Therefore, the variable that will be employed in this study will be preparation of powdered milk from fresh cow milk.
3.8 DATA COLLECTION METHODS
The researcher designed sensory evaluation by appearance, taste, lever texture and colour will be use to collect necessary information from the respondents.
3.9 METHOD OF DATA ANALYSIS
The method used in analyzing the data in this research is the use of Sale percentage and frequency tables.

















3.10 MATERIAL AND METHOD
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POWDERED MILK
Ingredients
· Fresh cow milk
· Water
METHOD OF PREPARATION
(a) Receiving milk
(b) Cooling
(c) Separation
Cream can be separated with or without pre-heating the milk; special cold milk separators are required for the low-temperature method. The most important consideration is a high degree of separation efficiency (not more than 0.1 per cent fat in skim milk).
(d) Pasteurization:
I. Low Heat Skim Milk Powder:
Its manufacture requires that heating be carefully controlled during pasteurization so as to produce the minimum number of heat-induced changes. Control of both temperature and time is important. Higher temperature and or longer holding time contribute directly to whey protein denaturation which is measured by whey protein nitrogen (WPN) content per g. of powder. It should have a WPN of 6 mg. or more.
II. High Heat Skim Milk Powder:
A higher heat treatment imparts good baking qualities to the powder. For this purpose, besides pasteurizing at 71° (161°F) for 15seconds, the powder is pre-heated a second time at 85℃ (185°F) for 20 minutes before being condensed. Its WPN content should be not more than 1.5 mg.
(e) Condensing:
Normally a concentration of 40 to 42 per cent total solids is obtained.
(f) Re-Heating:
This is done to increase the efficiency of drying.
(g) Filtration:
This is done to remove any extraneous matter from the concentrate before atomization, so that it can function smoothly.
(h) Pumping:
This is done to force the hot concentrate through the atomizer.
(i) Spray Drying:
Low heat skim milk powder is dried up to 3 to 4 per cent moisture, while high heat skim milk powder usually has not more than 3.5 per cent moisture.
(j) Cooling:
Most milk driers have a continuous removal system to immediately separate the dry product from the hot air stream. The dry product should be cooled at once. If the skim milk powder is too hot when packaged, it may become lumpy due to heat-caking', and development of storage defects in flavour and colour may be rapid.
(k) Sifting:
A 25-mesh screen is commonly used for sifting dry skim milk (see under whole milk powder).
(1) Packaging.
(m) Storage.







CHAPTER FOUR
DATA PRESENTATION
4.1 INTRODUCTION
           The research sensory evaluation questionnaire distributed to some randomly selected staff and student of the hospitality department in Kwara state polytechnics, Ilorin. A total of the respondents after effective testing of cereal made with millet.
4.2 DATA ANALYSIS AND RESULTS
           The following data were presented and analysis .Data presentation were made under two sub-headings, section A and B. Section A consists of demographic characteristics of respondents while section B consists of main sensory evaluation, data analysis.
SECTION A: DEMOGRAPHIC CHARACTERISTICS OF PESPONDENTS.
         The following demographic data are analyzed in this research project based on the responses received from the administered questionnaire:
TABLE 4.1: SEX OF RESPONDENTS
	SEX
	FREQUENCY
	PERCENTAGE

	FEMALE
	14
	70

	MALE
	16
	30

	TOTAL
	30
	100


       Source: field survey 2025
       The table 1 above shows that 14 respondents representing 45% are female, while the remaining 16 respondents representing 55% are male.
TABLE 4.2: EDUCATIONAL QUALIFIATION
	EDUCATION LEVEL
	FREQUENCY
	PERCENTAGE

	O.N.D/NCE
	14
	70

	H.N.D/BSC
	16
	30

	TOTAL
	30
	100


Source:- field survey, 2025
    From the table above 2, 14 {45%} are with OND/NCE, whereas 16 {55%} are those with HND/BSC,
Table 4.3: AGE OF RESPONDENTS
	  AGE
	FREQUNCY
	PERCENTAGE

	UNDER 25
	14
	70

	26-39
	16
	30

	TOTAL
	30
	100


Source; field survey, 2025
   From the table 3 above, 45% of the respondents are between the ages of under 25 years old, 55% are between 26-39 years old.
TABLE 4.4 RESPONDENTS MARITAL STATUS
	MARITAL STATUS
	FREQUENCY
	PERCENTAGE

	SINGLE
	18
	90

	MARRIED 
	12
	10

	TOTAL
	30
	100


  Source; field survey, 2025
         From the table above 65% of the respondents are single while 35% of the respondents are married.
Sensory evaluation data analysis questions as structured in the administered questionnaire.
TABLE 4.5 APPEARANCE OF THE PRODUCED POWDERED MILK
	VARIETIES
	NO  OF  RESPONDENT
	PERCENTAGE

	EXCELLENT
	
	

	V.GOOD
	16
	80

	GOOD
	14
	20

	FAIR
	
	

	TOTAL
	30
	100


Source: field survey 2025
According to the result (Given in the table 5 above) 55% of the respondents agreed that the produced powdered milk is very good in appearance, while 45% of respondents agreed that the produced powdered milk is good in appearance.
TABLE 4.6: TASTE/FLAVOUR OF THE PRODUCED POWDERED MILK
	VARIETIES
	NO OF RESPONDENT
	PERCENTAGE

	EXCELLENT
	2
	10

	V.GOOD
	10
	20

	GOOD
	16
	60

	FAIR
	2
	10

	TOTAL
	30
	100


Source: field survey 2025
According to the result (Given in table 6 above) 10% of the respondents agreed that the produced powdered milk is excellent in taste, 20% agreed that the produced powdered milk is very good in taste,60% agreed that the produced powdered milk is good in taste, while 10% agreed that the produced powdered milk is fair in taste.
TABLE 4.8 SMELL/AROMA OF THE PRODUCED POWDERED MILKS  
	VARIETIES
	NO  OF  RESPONDENT
	PERCENTAGE

	EXCELLENT
	1
	5

	V.GOOD
	10
	20

	GOOD
	16
	60

	FAIR
	3
	15

	TOTAL
	30
	100


Source: field survey 2025
According to the result (Given in the table 8 above) 5% of the respondents agreed that the produced powdered milk is excellent in smell/aroma. However 20% of the respondents agreed that the produced powdered milk is very good in smell/aroma, while 60% of the respondents agreed that the produced powdered milk is good in smell/aroma, also 15% of the respondents agreed that the produced powdered milk is fair in smell/aroma.


					CHAPTER FIVE
		SUMMARY, CONCLUSION, RECOMMENDATIONS
5.1 SUMMARY
Powder Milk or powdered milk is a daily product manufactured by dehydrating liquid milk during several drying processes until it becomes a powder,
The purpose of milk drying is to keep it, milk powder has a long shelf life longer than liquid milk and it does not need to cool.
Marco polo stated, in the thirteen century, that the soldiers of Kublai khan carried sun-dried milk on their exploratory journeys.
More recently, milk has been dried in thin films on hot rollers. The oldest patents of this process date back to the beginning of the last century. This  roller drying was the main method of milk powder production until the 1960s when spray drying became prevalent. Manufacturing milk powder is a very big business in the 21st century.
Milk powder manufacturing  is a simple process that can be widely implemented. Production involves the thinnest removal of water at the lowest possible costumer strict health conditions while retaining all desirable natural properties of milk such as color, flavor, solubility and nutritional value.
The percentage of water in skim milk is about 91% and the percentage of water in whole milk is about 87%. During the process of producing powdered milk, the milk is boiled under low pressure at low temperature to remove the water in a process known as evaporation.
To remove further moisture the concentrated milk  is sprayed in a light spray in the hot air and the powder will be formed. We can manufacture approximately 12kg of whole milk powder or 9kg of skimmed milk powder per 100 liters of whole milk.


5.2 CONCLUSION
Powdered milk also called milk powder or historically dried milk is a manufactured dairy product made by evaporating milk to dryness. One purpose of drying milk is to preserve it milk powder has a far longer shelf life than liquid milk and does not need to be refrigerated, due to its low moisture content. Another purpose is to reduce its bulk for the economy of transportation. Powdered milk and dairy products include such items as dry whole milk, non fat (skimmed) dry milk, dry butter milk, dry when products and dry dairy blends.
Powdered milk is frequently used in the manufacture of infant formula, confectionery such as chocolate and caramel candy, and in recipes for baked goods where adding liquid milk would render the product too thin. Powdered milk is also widely used in various sweets such as the famous Indian milk balls known as gulab jamun and a popular Indian delicacy (sprinkled with desiccated coconut) known as chum chum (made with skim milk powder).
Manyno-cook recipes that use nut butters use powdered milk to prevent the nut butter from turning liquid by absorbing the oil.
Powdered milk is also a common item in UN food aid supplies, fallout shelters, ware houses, and whenever fresh milk is not available option. It is widely used in many developing countries because of reduced transport and storage costs (reduced bulk and weight, no refrigerated vehicles). Like other dry foods, it is considered non perishable and is favored by survivalists, hikers, and others requiring non perishable, easy-to-prepare food.
5.3 RECOMMENDATIONS
In the course of this research work, the following recommendations are being made.
· The Government should help farmer in the production of powdered milk from fresh cow milk because it cheaper to buy compared to condensed milk.
· There should be sensitization for people on the importance of powdered milk to human nutrition.
· Orientation should be given to the general public on the importance of milk in every family.
· Awareness should be made on the production of powdered milk from fresh cow milk.
· There should be sensitization of the importance of powdered milk on human health and it uses.
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				APPENDIX A
SENSORY EVALUATION FOR POWDERED MILK FROM FRESH COW MILK
Demographic information
1. Sex.		A. Male.	B. Female
2. Age		A. 18—25 	B. 26—40.         C.40—70 
3. Marital status.   A. Single              B. Married        C.  Others
4. Education level  A. SSCE                B. OND/NCE      C. HND/BSC

Kindly tick the appropriate answer to evaluate the product 
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