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ABSTRACT 
In order to overcome the undesirable to many Egyptian consumers aroma of 

goats milk cheese, flavouring essences, namely (cream, butter, Cheddar cheese, Edam 

cheese, Gouda cheese and Emmental cheese) were added to cheese milk. Results 

indicated that there are no pronounced differences between control and other 

treatments for yield, acidity, pH, fat, salt TN and TVFA contents. Cheese made using 

cream and butter flavouring essences had slightly higher WSN and NPN values, as 

compared with different samples. Sensory evaluation data showed that adding the 

above mentioned essences didn't affect the color & appearance and body & texture of 

the cheese while fresh or throughout the ripening period (90 days), whereas adding 

cream and butter essences improved the flavour of goat's milk cheese.  

Key words: Goat's milk- (cream, butter, Cheddar cheese, Edam cheese, Gouda cheese 

and Emmental cheese) flavours. 

     

INTRODUCTION 
Although the production and consumption of cow milk is the largest 

throughout the world, one may observe a growing demand for milk of other farm 

animals, such as goats, which is recognized in developed countries as a “niche” 

product (Haenlein & Wendorff 2006 and Krzyżewski et al. 2009). In the past, the 

goat was known as the "poor man's cow", because people who were too poor to keep 

cows could support less-fussy goats. Globally goat production yields 60% of its value 

as milk, 35% as meat and 5% as skin (Davendra & Mcleroy 1988 and Malau-Aduli 

et al., 2001). Webster (1989) reported that countries like Iraq and Libya obtain half 

of their total milk requirements from goats. 

However, goat cheese now is a fashionable commodity in many countries, in 

Egypt great numbers of citizens do not prefer it because of its aroma.  The specific 

aroma of goat cheese has been well identified by different authors (Ha & Lindsay 

1991; Queré et al., 1996; Sabio & Vidal-Aragón 1996; Sablé et al., 1997; Le 

Queré et al., 1998; Engel et al., 2002 and Carunchia-Whetstine et al., 2003). The 

fact that goat's milk contains about twice as much of capric, caprylic and caproic acids 

as does cow's milk has been claimed to be a reason for the characteristic odour and 

flavour associated with goat's milk (Lampert, 1975). Johnson & Peterson (1974) 

indicated that the goat flavour is a genetic characteristic, but it can be affected by 

feed, environmental conditions, and the presence of the belly while milking. 4-

methyloctanoic and 4-ethyloctanoic acids have been found to be the main volatile 

compounds responsible for the goat flavour and they are perceived at very low 

concentration (Brennand et al., 1989 and Salles et al., 2002). Therefore, the 

objective of this work was to study the quality of white cheese made from goat's milk 

as affected by adding some flavouring essences. 
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MATERIALS AND METHODS 

Fresh goat’s milk (13.11% TS, 6.61 pH, 0.17% titratable acidity, 4.1% fat and 

3.42% total protein) was obtained from El-Serw Animal Production Research Station, 

Animal Production Research Institute, Agriculture Research Center. Egypt. Various 

flavouring essences were purchased from Flavours and Fragrances Factory, 6 October 

City, Egypt. Liquid calf rennet (single strength) was obtained from local market 

(Damietta city), and was added to milk in sufficient concentration required to 

coagulate milk within 40 min. Dry coarse commercial food grad salt was obtained 

from El-Nasr Salines Company, Egypt. Analytical grade calcium chloride obtained 

from El-Gomhouria Company, Egypt. 
 

White cheese was made as described by Abd El–kader (2003). Milk was 

divided into seven equal portions. The first was made without adding flavours and 

was considered as control (A). The other portions were mixed with the essences of 

Cream (B), Butter (C), Chedder cheese (D), Edam cheese (E), Gouda cheese (F) and 

Emmental cheese (G).  

Goat's milk of different above treatments was heated to 40°C then the 

flavouring essences B, C, D, E, F and G were added to milk at 0.04% (is usually ratio 

used in cheese factories). The admixture of milk and tastes was blinded at 2000 

rpm/5min. Salt was added to all treatments (A-G) at 12% and finally milk was 

renneted. After complete coagulation, the resultant curds were ladled in wooden 

frames, lined with muslin cloth. After 24 hours, the resultant cheese of all treatments 

were weighed and pickled into their own whey, and 0.04% flavouring essences were 

added also to the whey of the treatments. The cheese samples were stored in plastic 

jars at 25°C for 3 months. Samples of cheese were analyzed when fresh and after 15, 

30, 60 and 90 days of ripening period. Three replicates of each treatment were 

conducted. 

Each milk sample was analysed for the contents of titratable acidity (TA), total 

solids (TS), fat and total protein according to Ling (1963). The pH values were 

estimated using a pH meter type CG 710. Actual cheese yield was determined by 

dividing the weight of cheese by the weight of milk used to make cheese, multiplied 

by 100. Adjusted cheese yield was calculated using the formula presented by Metzger 

et al. (2000): 

Adjusted yield = (actual yield × (100 − actual moisture + actual salt)) / (100 − (55 + 

1.5)). 

  Each batch of white cheese was analyzed for dry matter, pH, titrable acidity, 

fat, total nitrogen (TN), water soluble nitrogen (WSN) and non-protein-nitrogen 

(NPN), salt and total volatile fatty acids (TVFA) contents. Dry matter content was 

determined by drying at 102±2ºC to a constant weight according to ISO 5534:2004. 

pH was determined by direct readings at 20±2ºC. Titratable acidity was expressed as % 

lactic acid, and was determined by the titration of water solution of 10 g cheese with 

0.1 N NaOH using phenolphthalein as an indicator; fat content was determined by the 

Gerber butyrometric method, and total nitrogen, water soluble nitrogen (WSN) and 

non-protein-nitrogen (NPN) by the Kjeldahl method according to the AOAC (1995). 

Salt content was determined according the method described by Reddy & Marth 

(1993). Salt-in-moisture content was calculated as the percentage of salt in the cheese, 

based on combined moisture plus salt content. Total volatile fatty acids (TVFA) were 

determined as described by Kosikowski (1978) and expressed as ml of 0.1 N NaOH / 

100 g
-1

 cheese. Chemical analyses were conducted in triplicate. 
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Professional panelists and staff members of the Faculty of Agriculture (Qina), 

South Valley University participated in sensory evaluation of cheese. Descriptive 

sensory analysis was carried out using a vocabulary of 50 taste & flavour, 35 body 

and texture and 15 colour terms, which give a total score of 100 points. 

  

RESULTS AND DISCUSSION 
Table 1. Effect of adding some flavouring essences to goat’s milk on yield and 

chemical composition of white cheese. 

Treatments 

Storage 

period 

(days) 

Actual 

Yield 

% 

Adjusted 

Yield* % 

Acidity 

% 

pH 

values 

TS 

% 

Fat 

% 

Fat/DM 

% 

Salt 

% 

Salt in 

Moisture 

% 

 

 

A 

0 

15 

30 

60 

90 

25.51 

- 

- 

- 

- 

17.47 

- 

- 

- 

- 

0.40 

1.20 

2.26 

2.61 

2.87 

6.47 

5.78 

3.90 

3.83 

3.75 

36.34 

39.12 

41.24 

43.11 

44.89 

14.1 

16.3 

18.7 

19.6 

20.5 

38.80 

39.37 

45.34 

45.46 

45.67 

6.55 

6.90 

7.47 

7.57 

7.87 

9.33 

10.18 

11.28 

11.74 

12.50 

 

 

B 

0 

15 

30 

60 

90 

25.26 

- 

- 

- 

- 

17.48 

- 

- 

- 

- 

0.39 

1.17 

2.24 

2.58 

2.84 

6.49 

5.80 

3.94 

3.85 

3.79 

36.70 

39.94 

42.04 

43.83 

44.77 

14.0 

16.3 

18.5 

19.7 

20.7 

38.15 

40.81 

44.01 

44.95 

45.57 

6.60 

6.93 

7.44 

7.53 

7.88 

9.44 

10.34 

11.38 

11.82 

12.49 

 

 

C 

0 

15 

30 

60 

90 

25.17 

- 

- 

- 

- 

17.37 

- 

- 

- 

- 

0.38 

1.16 

2.22 

2.62 

2.88 

6.49 

5.81 

3.94 

3.84 

3.76 

36.58 

40.24 

41.76 

43.20 

45.10 

13.9 

16.1 

18.7 

19.4 

20.6 

38.01 

40.01 

44.78 

44.91 

45.68 

6.55 

6.90 

7.43 

7.58 

7.90 

9.36 

10.35 

11.31 

11.77 

12.58 

 

 

D 

0 

15 

30 

60 

90 

25.30 

- 

- 

- 

- 

17.81 

- 

- 

- 

- 

0.39 

1.17 

2.23 

2.63 

2.86 

6.48 

5.80 

3.93 

3.81 

3.77 

37.12 

40.30 

42.62 

44.01 

44.94 

14.1 

16.2 

18.9 

19.8 

20.6 

37.98 

40.20 

44.34 

44.99 

45.83 

6.49 

6.88 

7.49 

7.59 

7.90 

9.35 

10.33 

11.55 

11.94 

12.55 

 

 

E 

0 

15 

30 

60 

90 

25.66 

- 

- 

- 

- 

17.87 

- 

- 

- 

- 

0.40 

1.18 

2.22 

2.62 

2.89 

6.47 

5.78 

3.94 

3.82 

3.73 

36.84 

39.24 

42.15 

43.86 

44.52 

14.2 

16.4 

18.5 

19.4 

20.3 

38.54 

41.79 

43.89 

44.23 

45.60 

6.54 

6.87 

7.51 

7.59 

7.92 

9.38 

10.16 

12.04 

11.91 

12.49 

 

 

F 

0 

15 

30 

60 

90 

25.48 

- 

- 

- 

- 

17.51 

- 

- 

- 

- 

0.39 

1.16 

2.23 

2.61 

2.86 

6.48 

5.81 

3.92 

3.84 

3.76 

36.42 

40.08 

41.85 

44.09 

45.21 

13.9 

16.0 

18.9 

19.6 

20.7 

38.16 

39.92 

45.16 

44.45 

45.78 

6.53 

6.93 

7.49 

7.60 

7.87 

9.31 

10.37 

11.41 

11.97 

12.56 

 

 

G 

0 

15 

30 

60 

90 

25.32 

- 

- 

- 

- 

17.32 

- 

- 

- 

- 

0.38 

1.17 

2.24 

2.64 

2.88 

6.49 

5.82 

3.95 

3.80 

3.75 

36.36 

39.44 

42.34 

43.62 

44.80 

13.8 

15.9 

18.5 

19.4 

20.4 

37.95 

40.31 

43.69 

44.47 

45.53 

6.61 

6.94 

7.53 

7.60 

7.86 

9.41 

10.30 

11.55 

11.88 

12.46 

* moisture and salt adjusted cheese yield. 

Results of cheese yield are listed in Table 1. Adding various flavouring 

essences to goat's milk had no clear effect on actual and adjusted yields of fresh white 

cheese. Actual yield of samples A, B, C and D were 25.51, 25.26, 25.17 and 25.30%, 

respectively. Yield obtained by actual yield were higher than those by adjusted yield. 

Ratios of actual and adjusted yields for treatments E and F were 25.66, 17.87, 25.48 

and 17.51%, respectively. 
Data in Table 1 describe the effect of adding different flavouring essences to goat's 

milk on the chemical composition of white cheese. The titratable acidity, pH, TS, fat, F/DM, 

salt and salt in moisture contents were nearly the same as control, and other treatments while 
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fresh or during ripening period. Fat of treatments A, B, C, D, E, F and G were 20.5, 20.7, 

20.6, 20.6, 20.7, 20.3 and 20.4%, respectively, after 90 days of storage period. 

  On the other side, with the progressive of maturation period, the titratable acidity of 

cheese for all samples increased while pH values decreased. This might be due to the 

continuous fermentation of lactose to lactic acid, as well as the gradual increase of 

degradation products in the resultant cheese. These results are in agreement with those 

reported by Ayyad (2003). Also, TS, fat F/DM, salt and salt in moisture values had the same 

trend of acidity. F/DM ratios of sample E at zero time and after 15, 30, 60 and 90 days of 

ripening period were 38.54, 41.79, 43.89, 44.23 and 45.60%, respectively. Ismail and 

Osman (2004) illustrated that Fat/ DM contents of Domiati cheese made from goat's 

milk treatments significantly (p> 0.001) increased as ripening period progresses 

reaching maximum values at the end of ripening period. This was probably attributed 

to the decrease in solids-not fat content as a result of protein degradation and its 

partial loss in whey during ripening as advocated by Fayed (1982). 
 

Table 2. Effect of adding some flavouring essences to goat’s milk on TN and 

some ripening indices of white cheese. 

Treatments 

Storage 

period 

(days) 

TN 

% 

TN/DM 

% 

WSN 

% 

WSN/TN 

% 

NPN 

% 

NPN/TN 

% 

TVFA* 

 

 

A 

0 

15 

30 

60 

90 

2.41 

2.50 

2.66 

2.91 

2.98 

6.63 

6.39 

6.45 

6.75 

6.64 

0.277 

0.340 

0.432 

0.541 

0.691 

11.49 

13.60 

16.24 

18.59 

23.19 

0.114 

0.147 

0.181 

0.199 

0.223 

4.73 

5.88 

6.80 

6.84 

7.48 

7.0 

11.8 

14.8 

19.4 

25.8 

 

B 

0 

15 

30 

60 

90 

2.39 

2.48 

2.67 

2.91 

2.97 

6.51 

6.21 

6.35 

6.64 

6.63 

0.285 

0.349 

0.441 

0.550 

0.703 

11.92 

14.07 

16.52 

18.90 

23.67 

0.120 

0.155 

0.185 

0.204 

0.228 

5.02 

6.25 

6.93 

7.01 

7.68 

7.0 

11.9 

15.1 

19.3 

26.0 

 

C 

0 

15 

30 

60 

90 

2.43 

2.51 

2.65 

2.90 

2.99 

2.64 

6.24 

6.34 

6.71 

6.63 

0.287 

0.348 

0.444 

0.549 

0.702 

11.81 

13.86 

16.75 

18.93 

23.48 

0.119 

0.157 

0.186 

0.206 

0.230 

4.50 

6.25 

7.02 

7.10 

7.69 

7.2 

12.0 

15.0 

19.4 

25.9 

 

D 

0 

15 

30 

60 

90 

2.41 

2.53 

2.68 

2.92 

2.99 

6.49 

6.28 

6.29 

6.63 

6.65 

0.275 

0.342 

0.435 

0.542 

0.690 

11.41 

13.52 

16.23 

18.56 

23.07 

0.111 

0.148 

0.180 

0.197 

0.224 

4.60 

5.85 

6.72 

6.75 

7.49 

7.3 

11.8 

15.0 

19.6 

26.1 

 

E 

0 

15 

30 

60 

90 

2.40 

2.50 

2.64 

2.88 

2.97 

6.51 

6.37 

6.26 

6.57 

6.67 

0.279 

0.344 

0.438 

0.540 

0.694 

11.62 

13.76 

16.59 

18.75 

23.37 

0.115 

0.153 

0.183 

0.198 

0.225 

4.79 

6.12 

6.93 

6.87 

7.57 

7.0 

12.1 

14.7 

19.3 

25.8 

 

F 

0 

15 

30 

60 

90 

2.39 

2.51 

2.65 

2.89 

2.98 

6.56 

6.26 

6.33 

6.55 

6.59 

0.278 

0.347 

0.436 

0.545 

0.693 

11.63 

13.82 

16.45 

18.86 

23.25 

0.114 

0.150 

0.181 

0.198 

0.223 

4.77 

5.98 

6.83 

6.85 

7.48 

6.9 

12.0 

15.2 

19.5 

26.2 

 

G 

0 

15 

30 

60 

90 

2.42 

2.53 

2.68 

2.90 

2.99 

6.65 

6.41 

6.33 

6.65 

6.67 

0.276 

0.343 

0.439 

0.540 

0.690 

11.40 

13.55 

16.38 

18.62 

23.08 

0.112 

0.151 

0.184 

0.200 

0.224 

4.63 

5.97 

6.86 

6.90 

7.49 

7.1 

11.7 

15.3 

19.4 

26.0 

* expressed as ml 0.1 NaOH 100 g
-1

 cheese 
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Table 2 represents the change in TN, TN/DM, WSN, WSN/TN, NPN, 

NPN/TN and TVFA contents of white cheese as a result of adding some essences to 

goat's milk. Both the control cheese and various samples approximately possessed the 

same levels of TN and TVFA contents. Total nitrogen values of A, B, C and D 

treatments were 2.91, 291, 2.90 and 2.92%, respectively, after 60 days of ripening 

period. Slight increase in WSN and NPN values was noticed in treatments B and C 

(cream and butter tastes), comparing with other treatments. Values of WSN were 

0.691, 0.703, 0.702 and 0.690% for samples A, B, C and G at the end of ripening 

period, respectively. On the other hand, TN, TN/DM, WSN, WSN/TN, NPN, 

NPN/TN and TVFA contents in all cheese samples increased with the progress of 

ripening period. Similar results were found by Ismail et al. (2010). On the contrary, 

Prasad & Alvarez (1999) and Talib et al (2009) reported that the decrease in the 

protein content during pickling as a result of protein degradation leading to the 

formation of water soluble compound, and some of which losses in the pickling 

solution, leading to increase of the nitrogen content in whey. 

 

Table 3. Effect adding some flavouring essences to goat’s milk on organoleptic 

properties of white cheese. 

Treatments 
Storage period 

(days) 

Color& 

Appearance 

(15) 

Body& 

Texture 

(35) 

Taste & 

Flavor 

(50) 

Total 

 

(100) 

 

 

A 

0 

15 

30 

60 

90 

13 

13 

13 

13 

14 

29 

32 

33 

33 

33 

28 

31 

33 

35 

37 

70 

76 

79 

81 

84 

 

 

B 

0 

15 

30 

60 

90 

13 

13 

13 

14 

14 

30 

32 

33 

33 

33 

32 

35 

38 

42 

46 

75 

80 

84 

89 

93 

 

 

C 

0 

15 

30 

60 

90 

13 

13 

13 

13 

14 

30 

31 

33 

33 

34 

31 

36 

39 

42 

47 

74 

80 

85 

88 

95 

 

 

D 

0 

15 

30 

60 

90 

13 

13 

13 

13 

14 

29 

32 

33 

33 

33 

30 

32 

35 

37 

40 

72 

77 

81 

83 

87 

 

 

E 

0 

15 

30 

60 

90 

12 

13 

13 

13 

14 

30 

32 

32 

33 

33 

31 

33 

36 

39 

41 

73 

78 

81 

85 

88 

 

 

F 

0 

15 

30 

60 

90 

13 

13 

13 

13 

13 

28 

30 

32 

33 

34 

30 

33 

36 

39 

40 

71 

76 

81 

85 

87 

 

 

G 

0 

15 

30 

60 

90 

13 

13 

13 

13 

13 

30 

31 

33 

33 

33 

29 

32 

35 

37 

40 

72 

76 

81 

83 

86 
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Flavor is the sensation produced by a material taken in the mouth, perceived 

principally by the senses of taste and smell, and also by the general pain, tactile, and 

temperature receptors in the mouth. Flavor also denotes the sum of the characteristics 

of the material which produces that sensation. 

The organoleptic properties of fresh white cheese treatments and during the 

ripening period are presented in Table 3. As shown, there are no clear differences 

between control and other cheese samples in color and appearance values. The scores 

of color and appearance at the end of ripening stage for treatments A, B, C and D 

were 14, 14, 14 and 14, respectively. Similar to color and appearance, the cheese 

made from goat's milk blended with various flavouring essences showed body and 

texture scores very closed to control cheese. Body and texture results of samples E, F 

and G were 32, 33 and 33, respectively, after 60 days of ripening period. It is noticed 

from Table 3 that most differences between various treatments were in taste & 

flavour scoring. The sample C (butter taste) had the highest flavour scores either fresh 

or during ripening. Also, the sample B (cream taste) showed higher score, as 

compared with control or D, E, F and G treatments. The flavour scores of treatments 

A, B and C were 37, 46 and 47, respectively, after 90 days of maturation period. On 

the other hand, adding Cheddar, Edam, Gouda and Emmental cheese essences to 

goat's milk slightly improved the cheese flavour. This is might be explained by the 

different aroma of these flavouring essences than the white soft cheese flavour. 

In all cheese treatments, the sensory evaluation scores gradually increased 

during ripening period. The total scores of organoleptic properties of samples C 

were74, 80 and 85, respectively, at the beginning of ripening period and after 15 and 

30 days. These results agreed with those of Al-Jasser & Al-Dogan (2009). 

 

CONClUSION 
In conclusion, adding of cream or butter essences (0.04%) to goat's milk could 

be recommended for improvement of white goat's cheese quality.     
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الماعز عمى  نلمب مكسبات الطعم والنكهةتأثير إضافة بعض 
 الناتج الجبن الأبيض صفات

 ** مجدي محمد إسماعيلمحمد نور الدين فريد حماد *، 
 جامعة جنوب الوادي.  –كمية الزراعة )قنا(  –* قسم عموم الأغذية والألبان 

 مركز البحوث الزراعية. -معهد بحوث الإنتاج الحيواني -**  قسم تكنولوجيا الألبان
طعم ونكهة الجبن الأبيض المصنع من لبن الماعز لا يفضمه المصريون ولذا استهدفت هذذ  الدراسذة 

 تغيير طعم ونكهة الجبن الأبيض المصنع من لبن الماعز ليناسب المستهمك المصري.
بيض من لبن الماعز المضاف له بعض الطعوم )النكهات( المختمفة والمُسذتخدمة تم تصنيع الجبن الأ

وطعم الجبن الشيدر، وطعم الجبن الإيدام، وطعم الجذبن الجذودا  وطعم الزبد عمى نطاق تجاري وهي طعم القشدة
 %.0...وطعم الجبن الإيمنتال لمبن الماعز بنسبة 

مبن الماعز لم تؤثر عمى قيم التصافي والحموضذة والذرقم تشير النتائج إلي أن إضافة المواد السابقة ل
 الهيدروجيني والدهن والممح والنتروجين الكمي والأحماض الدهنية الكمية الطيارة بالجبن الناتج.

كانذذت بذذه زيذذادة طفيفذذة فذذي قذذيم  وطعذذم الزبذذد طعذذم القشذذدةمذذن لذذبن أضذذيف لذذه  وجذذد أن الجذذبن النذذاتج
 روجين الغير بروتيني مقارنة ببقية المعاملات الأخري.النتروجين الذائب في الماء والنت

أشذذارت النتذذائج إلذذي عذذدم حذذدوث تذذأثير فذذي لذذون ومظهذذر وقذذوام الجذذبن المصذذنع فذذي جميذذع المعذذاملات 
يوم في حين ظهر تحسذن واضذح ومقبذول فذي طعذم الجذبن الأبذيض المصذنع مذن  .0وخلال مدة التخزين لمدة 

 لمبن الماعز.والزبد القشدة ت( يجة لإضافة طعوم )نكهالبن الماعز نت

 

 

 

 

 

 

 


