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Abstract 

The effect of production parameters on the nutritive content of cheese and whey 

produced from cow milk was investigated. The parameters put into test are: cooking 

temperature, concentration of coagulant and the cooking time. These parameters were 

varied one after the other with specific ranges of 40-80 OC, 5-25 g/100 ml H2O and 

10-60 minutes respectively. The results obtained shows that temperature variation 

does not have negative impact on the major nutrients content of cheese as all the 

proximate amount of these nutrients increases invariably with the amount of moisture 

content which decreases as the cooking temperature increases. The concentration of 

fat, protein and carbohydrates increases with cooking temperature with values of 

15.75 – 21.10%, 12.10 – 15.98% and 20.35 – 25.40% respectively. On the other hand 

the major nutrients tested in the whey which includes: Liquid protein, Vitamin C, B6, 

and B12 all are heat sensitive as their values decreases as the temperature is increased 

with ranges of 4.22- 2.65 mg/g, 0.316-0.242 mg/g, 0.071-0.038 mg/g and 1.3-0.628 

mg/ml at temperature range of 40-80 OC respectively. For the effect of coagulant, the 

proximate composition of carbohydrate increases proportionally with increase in 

coagulant concentration with numerical value of 22.51-32.81 % for coagulant 

concentration of 5-25 g/100g H2O while that of protein and fat increases significantly 

between the coagulant concentration of 5-15 g/100 ml H2O with values of 12-15.10% 

for crude protein and 18.95-20.20% for fat after which they declined with increase in 

coagulant concentration. All the major nutrients in whey were sensitive to coagulant 

concentration in such a way that they all increases slightly with increase in coagulant 

concentration with values of soluble protein ranging from 3.41 -4.36mg/ml while 

vitamins, B12 B6 and C ranges from 0.091 -0.140mg/ml, 0.063 -0.810mg/ml and 0.231 

-0.316mg/ml respectively. The boiling time intervals of 10 -50 minutes does not destroy 

the compositions of crude protein, fat, and carbohydrates because they increased with 

intervals of 15.71-17.91%, 21.23- 25. 39%, 25.07 – 29.05%, 0.62 -0.69% and 0.45 -

0.50% respectively. In contrary, since all the nutrients under investigation for whey 
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are heat sensitive, they tends to decrease with boiling time. All the result so obtained 

suggested that boiling temperature of 60oC, the coagulant concentration of 15g/100ml 

and boiling time of 10 minutes are selected as the optimum parameters for cheese and 

whey production putting the final yield of cheese as the major product into 

consideration. 
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Introduction 

Milk is obtained from different animals of the mammalian group with which they feed 

their babies. The composition of milk consists of about 87% water and the remaining 

13% are the nutritive part that includes lactose, proteins, fats, vitamins and minerals. 

Considering this excellent composition of milk it is a source of diet for both young 

and old people (Assefa, 2019). Specifically, the mineral content of milk is majorly 

calcium and phosphorus which is responsible for healthy bones and teeth while the 

vitamins contains all B-vitamins, vitamins A, C and D. With all these, milk can be 

considered one of the most nutritious diet responsible for good reproduction, growth, 

energy supply, repairs and maintenance of the body most especially during childhood 

and adolescence stages when these nutrients and other micronutrients are required to 

enhance tissue, skeletal, and neurologic growth (Ebing and Rutgers, 2006; Millogo et 

al., 2014). Milk and whey proteins when consumed result in various cell metabolisms, 

healthy body and augment dietary deficiency (Dabour, et al., 2006). The proteins in 

both milk and whey have antioxidant activities, development of immune enhancing 

system and prevention of gastro-intestinal infections (Sanket et al., 2017). 

Several factors influence the composition of milk which includes the breed of cow, 

milk protein genetic difference, composition and types of feed, geographical location 

of cattle or other animals, time of year, Cow health and period of lactation (Costa et 

al., 2010).The milk composition is a function of it’s transformation into other products 

like the local cheese, yoghurt and cream and also affects the chemical and physical 

characteristics of these milk products (Amenu and  Deeth. 2007).The transformation 

of raw milk into it’s various milk products is as a result of it’s short shelf life. Cheese 

is a product obtained by coagulation of raw or pre-treated milk at elevated temperature 

using appropriate coagulant (Drake, et al., 2010). The cheese produced can be soft, 

semi-hard, hard, or extra-hard product which can be ripened or un- ripened (Assefa, 

2019). Generally, raw milk held at elevated ambient temperatures has a shelf-life from 

2-3 hours up to 24 hours. But when raw milk is processed into cheese, it results into 

the cheese having shelf-life of about 4-5 days and up to five years depending on cheese 
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variety (De Marchi, et al., 2008). Production of local cheese from raw milk therefore 

is a way of preserving the valuable nutrients in milk and making them available for 

only few days. 

During cheese making phenomena, milk components are concentrated particularly fat 

and protein which are the dominant nutrients in milk (Abd ElGawad and Ahmed, 

2011). 

When cheese is produced it is accompanied by large quantities of whey which is the 

liquid portion of the final product. The whey obtained is usually separated and thrown 

away as by- product (waste) by the Fulani due to the fact that it causes running stomach 

due to it’s high bacterial contents. During industrial production of cheese, larger 

quantity of whey is produced. Because of the whey composition of sugar and protein, 

it presents an enabling environment for bacteria growth with a high biochemical 

oxygen demand (BOD). At early stage of industrial cheese production, the whey 

obtained was usually discarded into sewer system. This act makes the waste water 

treatment expensive. Of recent, processes have been researched through which whey 

can be treated and used as a drink so as to benefit from the sugar and proteins in it. 

The whey is known to consist considerable quantity of lactose, water-soluble proteins 

like lacto-globuline and α-lactalbumine, mineral salts and water soluble vitamins. 

With these components, it can be converted to a high nutritive value whey drink for 

human consumption after pasteurization and addition of preservatives to combat the 

bacterial growth in it (Jervis et al., 2012; Croissant et al., 2009). 

Heat treatment does not affect fat, fat-soluble vitamins, lactose and mineral 

constituents of milk but affects proteins and water-soluble vitamins and these may 

affect these nutrients during heat treatment in converting milk to it’s various products 

(Sharma, 2008). 

Therefore, this particular research is focused on investigating the sensitivity of the 

nutrient contents of both cheese and whey to the variation of the production parameters 

in other to strike a balance between nutrient loss and the final yield of these milk 

products.  

 

Materials and Methods 

1. Determination of the Effect of Cooking Temperature on the Yield and 

nutrients sensitivity of Cheese and Whey 

180 ml of fresh cow milk was placed in a 250 ml beaker. The beaker and its content 

were transferred to a hot plate operating at 500C for 30 minutes. 30 ml of 5 g/100ml 

of Calotropis Procera extract was added to the warm milk and the boiling temperature 

maintained at 40 0C. The mixture was continuously stirred at this temperature for a 



 

 

          International Journal of Engineering and Technology Research  

                     Published by Cambridge Research and Publications 

 

                                                                  IJETR ISSN-2329-7309 (Print) 

 

 

230 

Vol. 19 No.5 

September, 2020. 

period of 10 minutes after which it was removed from the heating source and allowed 

to cool. The curd and Whey are poured into filtration apparatus serving as a filter and 

a mold. The whey (filtrate) was collected, the volume measured and analyzed for 

nutritive content. The final curd sample (residue) was weighed and proximate analysis 

was carried out on the sample. The experiment was repeated using cooking 

temperature of 50, 60, 70, and 80 OC . 

2. Determination of the Effect of Concentration of Coagulant on the Yield and 

nutritive sensitivity of Cheese and Whey 

The procedure in 1 above was repeated by fixing the cooking temperature at 60 OC the 

value that gave the maximum yield and the concentration of Calotropis Procera 

extract (coagulant) was varied using 10, 15, 20, and 25 g/100 ml H2O at a fixed 

cooking time of 10 minutes. 

3. Determination of the Effect of cooking time on the Yield and nutritive 

sensitivity of Cheese and Whey 

The process in 1 above was again repeated by fixing the cooking temperature and the 

concentration of coagulant at 60 OC and 15 g/100 ml H2O varying the cooking time 

with values of 15, 20, 25 and 30 minutes. 

4. Proximate Analysis of Cheese Samples 

Proximate analysis was carried out using standard methods to determine the major 

component of food which includes moisture, lipids (fats), ash (minerals), protein, 

carbohydrate calcium and fiber  (Gregory, 2005). 

 

Results and discussions 

Nutritive content sensitivity of cheese to the variation of cooking temperature 

The effect of cooking temperature on the nutritive content of cheese produced was 

investigated by determining the proximate analysis of final cheese produced from a 

temperature range of 40 – 80oC. 

 

Table 1: Effect of temperature on the nutritive content of cheese  

Temperature 

      (OC) 

Moisture 

(%) 

Crudeprotein 

(%) 

Fats  

(%) 

CHO 

 (%) 

Fibre 

 (%) 

Ash  

(%) 

Ca          Yield 

(mg/g)         (g) 

       40                  50.67 12.10 15.75 20.35 0.70 0.31 0.34           32.5 

       50              46.67 13.20 16.65 22.55 0.60 0.35 0.30           40.6 

       60            42.67 14.28 17.75 24.51 0.49 0.41 0.33           44.5 

       70             40.67 14.76 18.75 25.07 0.48 0.48 0.31           41.7 

       80           39.93 15.98 21.00 25.40 0.44 0.51 0.32           39.8 
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The result of Table 1 reveals that as the cooking temperature increases the moisture 

contents of the final cheese product decreases. This is as a result of more water driven 

out of the reaction mixture at higher temperatures within the same reaction time. The 

concentration of fat, protein and carbohydrates increases with cooking temperature 

with values of 15.75 – 21.10%, 12.10 – 15.98% and 20.35 – 25.40% respectively. This 

shows that the cooking temperatures range of 40 – 80oC does not significantly affects 

the nutritional components of cheese. The fibre and Ash contents are small compared 

to other nutritional contents but invariable decreases with increase in boiling 

temperature. Considering the yield of cheese at 60 OC being the maximum, this 

temperature can be selected as the best for cheese production considering the fact that 

no nutrient destruction is observed. 

 

Nutritive content sensitivity of whey to the variation of cooking temperature 

For investigating the effect of temperature on the nutritive content of whey obtained, 

the nutritional contents investigated are: Beta – carotene, soluble protein, vitamins C, 

B6, and B12.  

 

Table 2: Temperature effects on the nutrients content of whey 

  S/No     Temperature Beta carotene 

mg/ml 

Vitamins (mg/ml) Liquid 

Protein 

           (OC)  B12 B6 C (mg/ml) 

1  15.66 1.132 0.071 0.316 4.22 

2 50 13.81 0.981 0.069 0.299 4.05 

3 60 13.48 0.811 0.052 0.265 3.06 

4 70 13.32 0.799 0.049 0.259 2.74 

5 80 12.92 0.628 0.038 0.242 2.65 

 

From the results obtained in Table 2, the value of Beta- carotene decreases with 

temperature increase with values of 15.66, 13.81, 13.48, 13.32 and 12.92 mg/ml. The 

soluble protein content also decrease as the temperature increases with a value of 4.22 

mg/g at the lowest temperature of 40 oC and 2.65 mg/g at the highest boiling 

temperature of 80oC. Vitamin C, B6, and B12 are also affected by temperature as the 

result revealed that their values decreases as the temperature is increased with ranges 

of 0.316-0.242 mg/g, 0.071-0.038 mg/g and 1.3-0.628 mg/ml at temperature range of 

40-80 OC respectively.  

Going by the results obtained from tables 1, and 2, the temperature range of 40-80OC 

does not have negative effect on the primary nutrient of cheese produced as the major 
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product. On the other hand, despite the sensitivity of heat on the nutrients content in 

whey, significant quantities of these nutrients are obtainable in the whey obtained 

within this temperature range which makes it a valuable co-product for human 

consumption when properly purified. 

 

Nutritive content sensitivity of cheese on the variation of coagulant concentration 

Proximate analysis was carried out on the samples of cheese produced at various 

coagulant concentrations in in other to ascertain it effect on the nutritive content of the 

final cheese product. The result of the investigation is presented in table 3. 

 

Table 3: Effect of concentration of coagulant on the nutritive content of cheese  

Concentration 

of coagulant 

g/100ml H2O 

Moisture 

(%) 

Crude 

protein 

(%) 

Fats (%) CHO (%) Fibre 

(%) 

Ash (%)  Ca  

       5              45.6 12.13 18.95 22.51 0.5 0.31 0.34 

      10           41.68 13.07 19.10 25.21 0.59 0.35 0.30 

      15          33.93 15.10 20.20 30.71 0.65 0.41 0.33 

      20          39.28 11.12 18.20 31.21 0.71 0.48 0.31 

      25         38.41 12.06 18.50 32.81 0.79 0.51 0.32 

 

 From the results on table 3 it is clearly seen that carbohydrate concentration increases 

steadily with increase in concentration of coagulant - with numerical value of 5 – 

25g/100ml H2O of coagulant concentrations with corresponding carbohydrate 

compositions of 22.51-32.81 %. This increase in carbohydrate composition is no doubt 

as a result of increase in concentration of calotropis procera plant extract which have 

considerable carbohydrate composition.  

 For the coagulant concentration of 5, 10 and 15g/100ml, the crude protein and fat 

compositions increased with values of 12.13, 13.07, and 15.10% for crude protein and 

18.95, 19.10, and 20.20% for fat. These values obtained are as a result of decrease in 

moisture contents of cheese produced at the said coagulant concentrations. This is to 

say that more nutrient coagulation is carried out as the concentration of the coagulant 

increased from 5 -15g/100ml H2O.  

The fibre and ash content increased with increase in coagulant concentrations. Calcium 

content remains approximately constant throughout the variation of the coagulant 

concentration. At coagulant concentrations of above 15g/100ml H2O, the 

compositions of two major nutrients which are fat and crude protein begin to decline. 

At these concentrations, the amount of coagulant is in excess of that required by the 
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reaction medium. The increase in compositions of ash and crude fibre with increase in 

coagulant concentrations is as a result of the presence of these components in 

considerable amounts in the coagulant (calotropisprocera leaves extract) as reported 

in the work of Ajiboso et al., (2015). 

 

Nutritive content sensitivity of Whey to the variation of coagulant concentration 

When the quality of whey obtained by increasing coagulant concentration were 

investigated, it was observed that all parameters increased slightly as the coagulant 

concentration increases for coagulant concentration range of 5 – 25g/100ml H2O, 

 

Table 4: Effect of concentration of coagulant on the nutrient content of whey 

S/n Concentration of 

coagulant 

g/100ml H2O 

Beta 

carotene 

mg/ml 

Vitamins (mg/ml) Liquid 

Protein 

   B12 B6 C  

1 5 13.9 0.091 0.063 0.231 3.41 

2 10 14.5 0.095 0.069 0.296 3.98 

3 15 16.8 0.099 0.071 0.301 4.41 

4 20 17.6 0.102 0.79 0.315 4.25 

5 25 18.2 0.140 0.81 0.316 4.36 

 

The Beta carotene ranges from 13.9 -18.2mg/ml, soluble protein ranges from 3.41 -

4.36mg/ml while vitamins, B12 B6 and C ranges from 0.091 -0.140mg/ml, 0.063 -

0.810mg/ml and 0.231 -0.316mg/ml respectively. 

 

Nutritive content sensitivity of cheese on the variation of cooking time  

Proximate analysis carried out on cheese samples produced at various cooking times 

at a temperature of 60oC and coagulant concentration of 15g/100ml H2O reveals that 

the moisture content of final products decreases with increase in cooking time. 

Table 5: Effect of cooking time on the nutritive content of cheese produced at 60oC 

and 15g/100ml H2O coagulant concentration. 

S/n  Boiling 

time 

(min) 

Moisture 

content                   

(%) 

Crude 

protein(%) 

Fat  

(%) 

CHO     

(%) 

Fibre 

(%) 

Ash 

(%) 

     Ca 

(g/1000g) 

Yield 

   (g) 

1 10 36.92 15.71 21.23 25.07 0.62 0.45 0.35 62.14 

2 20 35.10 15.98 22.10 27.75 0.61 0.46 0.34 47.51 

3 30 30.21 16.51 23.98 28.18 0.65 0.47 0.35 39.02 
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4 40 28.52 17.10 24.51 28.72 0.67 0.48 0.37 38.86 

5 50 26.46 17.91 25.39 29.05 0.69 0.50 0.36 37.53 

 

From the results in table 5, the boiling time of 10, 20, 30, 40 and 50 minutes produces 

final cheese products with moisture content s of 36.92, 33.10, 30.21, 28.52 and 26.46% 

respectively. For these time intervals of 10 -50 minutes, the compositions of crude 

protein , fat, carbohydrates, fibre and ash all increased with intervals of 15.71-17.91%, 

21.23- 25. 39%,, 25.07 – 29.05%, 0.62 -0.69% and 0.45 -0.50% respectively. The 

increase in compositions of these components with increase in cooking time is as a 

result of more water been evaporated out of the reaction medium as the reaction time 

increases. This consequently results in the nutrients of final products being 

concentrated due to removal of more moisture. Since the main objective is to obtain 

high yield of cheese, the cooking time of 10 minutes is more desirable since the 

increase in compositions of nutrients at higher cooking time was as a result of low 

moisture content which is not necessarily increase in the amount of the nutrients 

 

Nutritive content sensitivity of Whey on cooking time 

The sensitivity of the nutrient content of whey on the cooking duration of reaction 

mixture was investigated by determining the values of major nutrient content of the 

whey at cooking time of 10-50 minutes with a step change of 10 minutes. The results 

obtained are presented in table 6. 

 

Table 6: Effect of cooking time on nutritive content of whey obtained at 60oC and 

15g/100ml H2O coagulant concentration. 

S/n Boiling 

time (min) 

Beta carotene 

(mg/ml) 

  Soluble 

protein(mg/ml) 

Vitamins (mg/ml) 

    B12 B6 C               Yield   

                  (ml) 

1 10 16.60 4.51 0.12 0.085 0.351          114 

2 20 15.12 3.85 0.098 0.072 0.311          140 

3 30 13.98 2.89 0.086 0.065 0.298          155 

4 40 11.79 2.31 0.062 0.054 0.0211        153 

5 50 9.95 1.97 0.051 0.043 0.198          158 

 

Since Beta carotene, soluble protein and vitamins B12, B6 and C are all sensitive to 

temperature, their concentrations decreases at elevated temperatures. The more they 

are made to stay in reaction medium at temperatures greater than 30oC, the more they 
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are destroyed. The result in table 6 showed that all these components decreased in 

concentrations with increase in boiling time. The highest concentrations of the 

nutrients were obtained at the lower boiling time of 10 minutes with corresponding 

value of 16.60, 4.51, 0.12, 0.085 and 0.351 mg/ml for Beta carotene, soluble protein, 

vitamins B12, B6 and vitamin C respectively. On the other hand, the yield of the whey 

at this cooking time is lower compared to those at the higher cooking times. This is as 

a result of greater conversion of the raw milk to the primary product (Cheese). Despite 

the low yield of whey, retention of more nutrients in the whey at this cooking time is 

an advantage for whey manufacture for human consumption.  

 

Conclusion 

In summary, from all the result so obtained the boiling temperature of 60oC, the 

coagulant concentration of 15g/100 ml H20 and boiling time of 10 minutes are selected 

as the optimum parameters for cheese and whey production. At these parameters, most 

of the nutrients in the original milk are preserved in both cheese and whey produced. 

 

Recommendation 

❖ More investigation should be carried out the shelf life extension of both cheese 

and whey drink. 

❖ The possibility of commercial production should look into 
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