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ABSTRACT 
Edam-like cheese was made from pasteurized standardized cows’, goats’ milk and their mixture (1:1). The resul-

tant cheeses were ripened for 90 days at 12±2°C and 85-90 % relative humidity. Samples of cheeses were periodically 
analyzed, for chemical composition, ripening indices, acid - base titration, total biogenic amines and organoleptic proper-
ties.  Yield of cows 'milk Edam cheese was slightly higher than goats' milk cheese or their mixture (1:1) milk cheese. 
Moisture content, titratable acidity and area of hysteresis loop were higher in cows’ milk-cheese than that of goats’ milk 
or mixed milk-cheeses, whereas; fat; salt content; fatty acid composition; total soluble and non protein nitrogen and total 
biogenic amines were lower.  

Organoleptic taste panel evaluation was the highest for cows' milk Edam – like cheese and the lowest for 
goats' milk cheese. The mixing of cows' milk with goats' milk (at the ratio of 1: 1) improved the quality of the resul-
tant cheese. Statistically, in all treatments no significant differences between 60 and 90 days of ripening period were 
found in the organoleptic properties, so the 60 days age is economically preferred.  

Keywords: Edam-like cheese, goats' milk, biogenic amines, hysteresis, fatty acid  pattern, sensory evaluation

INTRODUCTION 
It is well known that goats are early re-

garded as a source of milk production. The 
world production of goats’ milk is approxi-
mately 12.4 million tons, which represents 
about 2.1% of the total milk production from all 
other milking animal species (IDF, 2000). Most 
of goats' milk is not well utilized for dairy-
industry.  Since the Second World War, a great 
interest had been arisen to develop goats for 
milk production all over the World. In Egypt, 
increased attention has been directed towards 
goats' milk production because of its lower cost 
compared with cows' milk production and it’s 
chemical similarity to cows' milk. The annual 
goats' milk production in 1998 was 116000 tons 
(F.B.S. 1998) and increased to 126000 tons in 
2002 (F.B.S. 2002). Many famous varieties of 
cheese are made from goats' milk for example 
in France; the most expensive cheeses after 
Roquefort are goats' milk cheese. Also in Italy, 
Spain and Swiss goats' milk cheese are highly 
appreciated. In Egypt goats' milk dairy products 
are not highly accepted. 

Edam cheese is made in Edam Village, 
Holland North of Hoofddorp; it is one of the 
semi-hard cheese variety. Varieties of Edam are 

produced in Germany, Finland, Spain, Portugal 
(there it’s called “flamengo”), and also in South 
and North America. Edam cheese is proved 
great acceptability by the Egyptian consumers 
due to its attractive characteristic flavour, as 
well its round balledshape.  

The most acceptable Edam cheese of high 
quality is usually made from very clean cows' 
milk. In Egypt there is short supply of the suit-
able milk production for making this type of 
cheese. However, trials have been made for 
using buffaloes’ milk in semi-hard cheese mak-
ing (Fikry, 1978, Ismail, 1995). Also; there 
were some attempts to use goats’ milk in mak-
ing some accepted dairy products, but few trials 
were carried out to use it in making of Edam 
cheese. 

Therefore, this work was carried out as 
an attempt to utilize the goats’ milk in proc-
essing Edam-like cheese accepted by Egyp-
tian consumers. 

MATERIALS AND METHODS 
Materials : 

Fresh  Friessien cows' and Demuscus goats' 
milk were obtained from the dairy herds of 
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Sakha Experimental Station, Kafr El-Sheikh 
province Animal Production Research Institute, 
Ministry of Agriculture (chemical composition 
of both milks and their mixture are given in Ta-
ble (1).  

Calf powder rennet (HALA) and meso-
philic mixed  aromatic culture type LD (LD-
culture CH-N22) containing Lactococcus lactis 
subsp. cremoris, Lactococcus lactis subsp. lactis, 
Leuconostoc mesenteroides subsp. cremoris 
and Lactococcus lactis subsp. diacetylactis, 
were obtained from Chr. Hansen Laboratories 
(Denmark). 

Commercial edible grade sodium chloride 
was obtained from El-Nasr Company for salt, 
Alexandria, Egypt. 

Methods: 
Cheese making  

Thirty kilograms of fresh cows' milk, 
goats' milk or their mixture (1:1) were stan-
dardized, pasteurized by HTST method (VI-
CARB- France) and manufactured Edam-like 
cheese  in dairy processing pilot plant, Dairy 
Department, Faculty of Agriculture, Fayoum 
branch, Cairo University  according to the 
method described by Scott ( 1998 ) as illus-
trated in Figure (1). Samples of fresh and rip-
ened cheese were taken at 0, 15, 30, 60 and 
90 days for chemical analysis. 
Chemical analysis 

(a) Milk samples: were tested for total 
acidity, total solids, fat content, total nitrogen and 
casein nitrogen as mentioned in Ling (1963). 

(b) Cheese: Titratable acidity, fat, moisture, 
salt, total nitrogen (TN), water soluble nitrogen 
(WSN) and non protein nitrogen (NPN)  were 
determined as mentioned in Ling (1963). To-
tal volatile fatty acids (TVFA) were deter-
mined by the direct distillation method as de-
scribed by Kosikowski (1978), values were 
expressed as ml (0.1N) NaOH/100g. cheese. 

Free fatty acids (FFA) were extracted from 
cheese samples using a methanol- chloroform 
mixture 2:1 (v/v). The solvent was evaporated 
using a rotary evaporator. Preparative Thin 
Layer Chromatography (TLC) was applied to 
separate the free fatty acids fraction of the sam-
ple as described by Stahli (1965). Fatty acids 

were converted to the corresponding methyl 
esters using methanol zinc chloride and zinc 
dust according to Shahin (1977). The determi-
nation of resulted fatty acids methyl esters was 
carried out using a Gas Liquid Chromatograph, 
type Hewlett-Packard 5840A, with double 
flame ionization detector and with multi level 
temperature programmer provided with a Hp-
5840A terminal, column used was a 6 feet 
stainless steel packed with 10% V.C.W 928 on 
chromosorb W.A.M. DMCS treated, 80-100 
mesh (Hewlett Packard).Carrier gas used was 
nitrogen. The conditions were as follows: 
length of column, 6 feet, with internal diameter 
4/8 inches, programming temper-ature 140-
300°C (8°C/min). Detector temper-ature 
300°C injection port temperature 230°C. Carrier 
gas flow rate (N2) 40ml/min. Hydrogen flow 
rate 40 ml/min. Air flow 300 ml/min. 

Biogenic amines were extracted from 
cheese samples as described by Ayesh et al. 
(1995) and determined according to Naguib et 
al. (1995).  

The acid-base titration curves (hysteresis) 
of cheese samples were determined by titration 
as described by Awad (2001). 
Evaluation of organoleptic properties 

The organoleptic properties of Edam-like 
cheese were assessed by a panel of 10 members 
of the Dairy and Food Science & Technology 
Department, Faculty of Agriculture, Fayoum. 
Colour and appearance were evaluated of 15 
points, for body and texture out of 35 points, 
and for flavour out of 50 points. 

The scoring was carried out simultaneously 
with chemical analysis of the samples at dif-
ferent ages of cheese ripening (15, 30, 60, 
and 90 days).  

Experiments of cheese processing were 
repeated in triplicates, while chemical and 
organoleptic analyses were in duplicates and 
mathematic average results were tabulated. 

Data of sensory evaluation were subjected 
to analysis of variance using SPSS (1998). 
Means having a significant F–test (P≤0.01) 
were compared using Duncan's multiple range 
test (Duncan, 1955). 
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Fig. 1: The processing stages of Edam-like cheese
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RESULTS AND DISCUSSION 
Milk composition: 

Table (1) shows the chemical composition 
of the three types of milk utilized in the present 
study. To some extent the chemical composi-
tion of cows' milk is similar to goats' milk. 
Table 1: Chemical composition of cows’ milk, 

goats’ milk and their mixture (1:1) 

Type of milk Total 
Solids 
(%) 

Fat 
(%) 

Protein 
(%) 

Cows' milk 11.89 3.10 3.00 

Goats' milk 11.07 3.00 2.91 

Mixture of cows' and 
goats' milk (1:1) 

11.13 3.07 2.95 

Cheese yield 
Results presented in Table (2) show that 

cows' milk had higher yield of Edam – like 
cheese  than from goats' milk which may be 
due to differences in  physical properties of 

casein in both kinds of milk particularly its 
water holding capacity and fat and protein 
retention in cheese. The yield of Edam cheese 
made from a mixture of cows' and goats' milk 
(1:1) was close to that made from cows' milk 
.The results also indicated that the yield of 
cheese decreased during ripening in all treat-
ments , mainly due to losses in  moisture con-
tent of cheese during ripening (Nasr et al., 
1991, El-Neshway et al., 1995, El-Shibiny et 
al., 1998, El-Sisey, 2002 ). 

Chemical composition 
It is clear from Table (2) that the mois-ture 

content of cheese from all treatments under 
study decreased sharply during the 1st month 
of ripening and then gradually thereafter. 
Whereas the moisture contents were 47.82, 
46.42 and 47.19% in fresh samples, it de-
clined to 40.00, 39.92 and 39.95% after 3 
months of ripening for Edam-like cheese 
made from cows', goats' milk and their mix-
ture, respectively. Similar results were reported 
by El-Shibiny et al., 1998, El-Sheikh et al., 1999 

T
able 2: Changes in the yield and chemical composition of Edam-like cheese made from dif-
ferent types of milk during ripening 

Ripening period (days) 
Properties Milk 

type Fresh 15 30 60 90 

Yield (%) 
C 
G 
M 

11.98 
11.46 
11.78 

11.10 
10.38 
11.00 

10.38 
10.12 
10.33 

10.10 
9.88 

10.04 

10.02 
9.86 
9.97 

Moisture (%) 
C 
G 
M 

47.82 
46.42 
47.19 

44.30 
43.87 
47.07 

41.43 
41.00 
41.40 

40.30 
40.01 
40.23 

40.00 
39.92 
39.95 

Salt (%) 
C 
G 
M 

1.67 
1.78 
1.73 

1.94 
2.14 
2.03 

2.54 
2.82 
2.76 

3.18 
3.31 
3.23 

3.34 
3.56 
3.34 

Salt / Moisture (%)  
C 
G 
M 

3.49 
3.83 
3.67 

4.38 
4.88 
4.29 

6.13 
6.88 
6.67 

7.89 
8.27 
8.03 

8.35 
8.92 
8.36 

Fat  (%)      
C 
G 
M 

22.88 
23.25 
23.05 

24.63 
25.01 
24.82 

25.95 
26.31 
26.02 

26.55 
27.19 
26.85 

27.44 
28.01 
27.81 

Fat/ Dry matter (%)  
C 
G 
M 

43.85 
43.39 
42.62 

44.22 
44.55 
44.38 

44.31 
44.59 
44.40 

44.47 
45.32 
44.92 

45.73 
46.62 
46.31 

Titratable  Acidity (%)    
C 
G 
M 

1.01 
0.99 
1.03 

1.17 
1.13 
1.23 

1.35 
1.23 
1.35 

1.86 
1.68 
1.73 

1.92 
1.86 
1.88 

TVFA* 
C 
G 
M 

9.00 
12.00 
11.00 

13.00 
18.00 
16.00 

21.00 
25.00 
23.00 

30 
34 
31 

39 
42 
40 

C: Cows’milk,    G: Goats’milk,   M: Mixture of cows’ and goats’ milk (1:1). 
TVFA*:  Total volatile fatty acids as milliliters of 0.1N NaOH /100g. of  cheese 
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and El-Sisey 2002. Edam-like  cheese made 
from cows' milk contained higher moisture 
content than that from  goats' milk which is par-
allel to cheese yield .Edam-like cheese made 
from  mixed cows' and goats' milk had mois-
ture content close to that cheese made from  
cows' milk 

Table (2) shows the fat contents ranged 
between 22.88-23.05%, whereas salt content 
were 1.67-1.73 in fresh cheese samples. It is 
clear from these results that the salt/moisture 
percentage and fat content of Edam-like 
cheese from different milks increased gradually 
during ripening. This apparent increase is due 
to the loss of moisture content during ripe-
ning. These results are in agreement with 
those reported by Nasr et al. (1992), El-
Shibiny et al. (1998), El-Sheikh et al. (1999) 
and El-Sisey (2002). All the analyzed cheeses 
conformed the Egyptian Standards (1998) for 
the fat/dry matter mainly 45% of this type of 
cheese all through the ripening period. Table 
(2), also shows that goats' milk cheese had 
lower titratable acidity (TA) than cows' milk 
cheese or that made from their mixture, 
throughout ripening period which can be at-
tributed to its lower moisture and higher salt 
content.  In all treatments, the cheese TA in-
creased as ripening period progressed. These 
results are in agreement with those of Nasr et 
al. (1991) and El-Sisey (2002). From Table 
(3), it could be seen that goats' milk cheese 
contained higher total nitrogen than either 
cheese from cows' milk or its mixture with 
goats' milk during cheese ripening.  This may 
be due to the lower moisture content of goats' 
milk cheese than that of the other treatments. 
This is in agreement with the results obtained 
by El-Abd et al. (1992). The TN of all 
cheeses markedly increased as ripening pe-
riod progressed.  Similar trend of total nitro-
gen in Edam-like cheese was reported by 
Nasr et al. (1992), El-Sheikh et al. (1999) and 
El Sisey (2002). Also water soluble nitrogen 
(WSN %) was the highest in goats' milk 
cheese, followed by mixed goats' and cows' 
milk cheese (Table 3). Cows' milk Edam-like 
cheese showed the lowest WSN and NPN 
contents all through the ripening period. The 
higher WSN content of goats' milk cheese,  
may be due to more proteolysis ability of 
goats' milk protein and /or its high content of  
proteases (Rao, 1990). 

Ripening indices 
Water soluble nitrogen/total nitrogen 

(WSN /TN%) and non protein   nitrogen/total 
nitrogen (NPN/TN%) : Progress of ripening 
is expressed by WSN/TN (%) and NPN/TN 
(%) values shown in Table (3). The use of 
goats' milk either alone or mixed with cows' 
milk  in Edam - like cheese making  gave 
higher WSN/TN and NPN/TN which indicate 
to more progress in cheese ripening .Similar 
results were reported for Ras cheese made by 
goats' milk as reported by El-Abd et al. 
(1992) and El-Batawy et al. (1992).  In all 
treatments the WSN/TN% markedly increased 
during the first 60 days, followed by slow in-
crease thereafter. 

Total volatile fatty acid content (TVFA): 
Results presented in Table (2) reveal that the 
TVFA followed similar trends of changes 
during ripening to those of WSN/TN% and 
NPN/TN% (Table 3). TVFA gradually increased 
in all cheeses throughout the ripening.  These 
findings are in agreement with those reported 
by Nasr et al., (1992), Zaki & Salem (1992) 
and El-Sisey (2002). Cheese made from goats' 
milk either alone or mixed with cows' milk 
had higher TVFA than cheese made from 
cows' milk.  These results might be due to the 
lower fat globules size in goats’ milk that 
would increase lipolysis in cheese than cows' 
milk one (McCullough, 2003), which indicated 
that the use of goats' milk may be accelerated 
the ripening of Edam cheese.  Similar results 
were reported for Ras cheese by El-Abd et al. 
(1992).                                               

Free fatty acid (FFA) pattern of cheese : 
The FFA patterns of fresh and 90 days old 
Edam-like cheese made from different milks 
are given in Table (4). Edam cheese from 
goats’ milk was characterized by higher per-
centage of C8 , C10 ,C12 ,C18 and C18:2  
FFA, than its counterpart from cows’ milk 
McCullough (2003) and Ramos et al. (1988) 
reported that the presence of higher level of 
C10 in goats’ milk fat than cows' milk fat 
which may explain our results. Goats' milk 
cheese had a higher percentage of short chain 
free fatty acids followed by cheese made by 
mixture of goats' and cows' milk cheese, 
whereas cows' milk cheese showed the lowest 
level of short chain free fatty acids for fresh 
and  90 days  old cheese samples of ripening. 
Intermediate and long chain free fatty acids 
were higher in cows' milk cheese than that for 
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goats' milk cheese. These results are in 
agreement with those reported by Hiekal et 
al. (1992) for Ras cheese and El-Demerdash 
(1996) for Gouda cheese. Cows' milk cheese 
contained the highest level of odd carbon 

number fatty acids followed by mixed goats' 
and cows' milk cheese, whereas goats' milk 
cheese contained the lowest level of such 
fatty acids. Similar results were reported for 
Gouda cheese by El-Demerdash (1996). 

Table 3: Nitrogen content of Edam-like cheese during ripening as affected by types of milk 

Ripening period (days) 
Properties (%) Milk 

type Fresh 15 30 60 90 

TN 
C 
G 
M 

3.100 
3.360 
3.220 

3.450 
3.680 
3.520 

3.840 
3.980 
3.880 

3.980 
4.040 
4.000 

4.050 
4.110 
4.070 

WSN 
C 
G 
M 

0.239 
0.319 
0.271 

0.321 
0.375 
0.343 

0.379 
0.413 
0.399 

0.451 
0.526 
0.512 

0.528 
0.629 
0.563 

NPN 
C 
G 
M 

0.065 
0.099 
0.073 

0.133 
0.162 
0.146 

0.173 
0.192 
0.182 

0.194 
0.230 
0.215 

0.260 
0.293 
0.285 

SN/TN 
C 
G 
M 

7.710 
9.490 
8.420 

9.300 
10.190 

9.740 

9.870 
10.380 
10.280 

11.330 
13.020 
12.800 

13.040 
15.300 
13.830 

NPN/TN 
C 
G 
M 

2.100 
2.950 
2.270 

3.860 
4.400 
4.150 

4.510 
4.820 
4.700 

4.870 
5.690 
5.380 

6.420 
7.130 
7.000 

C: Cows’milk,    G: Goats’milk,   M: Mixture of cows’ and goats’ milk (1:1). 
 

T

C
C
C
C
T
C
C
C
C
C
C
C
T
C
C
C
C
C
C
C
T
O
E

able 4: Changes in fatty acid (%) pattern of Edam-like cheese as affected by the types of 
milk for fresh and old cheese (90 days)  

Cows’ cheese  Goats’ cheese  C:G (1:1) cheese 
Fatty acids 

Fresh 90 days Fresh 90 days Fresh 90 days 

 4 1.44 1.58 1.27 1.62 1.01 1.11 
 6 0.75 0.78 0.65 0.79 0.35 0.44 
 8 1.38 1.42 2.38 3.08 1.98 2.01 
 10 2.95 2.68 9.13 10.13 5.43 6.43 
otal short chain 6.52 6.46 13.43 15.62 8.77 9.99 
 12 3.16 2.8 3.57 4.30 4.41 3.61 
 14 10.56 9.73 8.78 8.82 10.16 9.30 
 14: 1 2.44 0.92 1.52 0.32 1.86 0.88 
 15 1.98 1.32 1.82 0.65 1.65 1.10 
 16  iso 1.65 1.81 --- 0.46 0.86 2.01 
 16 25.85 26.90 27.73 26.55 24.09 25.13 
 16: 1 1.28 1.33 0.93 0.45 1.10 0.86 
otal intermediate chain 46.92 44.81 44.35 41.55 44.13 42.89 
 17 1.73 1.62 1.19 1.32 0.91 0.98 
 17: 1 2.80 0.82 0.61 0.23 1.55 0.45 
 18 10.64 11.02 13.61 13.55 14.81 16.13 
 18:1 21.51 31.17 22.21 21.65 21.99 24.34 
 18:2 4.35 2.61 4.20 6.08 4.11 4.70 
 18:3 5.53 0.86 0.40 --- 3.31 0.39 
 20 --- 0.65 --- --- 0.33 0.13 
otal long chain 46.56 48.75 42.22 42.83 47.01 47.12 
dd number 6.51 3.76 3.62 2.2 4.11 2.52 
ven number 93.49 96.24 96.38 97.80 95.89 97.47 
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Ripening of Edam cheese as indicated by 
acid- base titration (hysteresis)  

The obtained results for potentiometric 
titration of Edam-like cheese during ripening 
as affected by the type of milk are presented 
in Fig. (2).The total consumption of millili-
ters titrants are considered as a degree of pro-
tonation α = 1.0. The area of hysteresis loop 
is given by фαdpH, which was greater for 
cows' milk cheese than that of mixed cows' 
and goats' milk cheese, whereas, the area of 
hysteresis loop of goats' milk cheese was the 
lowest one. The integral фαdpH value was 
0.464 for fresh cows' milk cheese, whereas, it 
was 0.335 for fresh goats' milk cheese.  These 
data indicate differences in the casein compo-
sition, particle size of the casein micelles and 
clotting behavior of cows' and goats' milk 
(Ganguli, 1973). The data indicate that the 
degrees of hysteresis (фαdpH) values of 
cheeses were gradually decreased as the rip-
ening progressed for all treatments. Further-
more, it can be noticed from the same figure 
that the rate of decrease in the hysteresis area 
(фαdpH.) was higher in goats' milk cheese 
than that in cows' milk cheese. This may be 
due to more proteolysis ability of goats' milk 
protein. Similar trends in the degree of hys-
teresis (фαdpH.) of goats' and cows' milk 
white cheese were reported by Shendy 
(1989).  Similar results were reported for Ras 
cheese by Kandeal et al. (1990) and Shendy 
et al. (1993). Also, it is evident from that the 
pKa values of cheese from all treatments 
were shifted during ripening to the base side 
(from 5.60 to 6.20). This could be attributed 
to the increase of the basic groups as a result 
of some decomposition products during 
cheese ripening.  These results agree with 
those reported for white cheese by El-
Shobery (1988) and Awad (2001). 

From the aforementioned results, it can 
be concluded that the acid-base titration tech-
nique as a simple and accurate analytical 
method could be quite informative for Edam-
like cheese during ripening. The integral 
фαdpH of cheese during ripening gives an 
important indication to the extent of protein 

breakdown in cheese caused by milk clotting 
enzymes, contaminated micro-organisms and 
starter proteases. 

Biogenic amine content 
Figure (3) shows the content of trypt-

amine, β-phenol, putrescine, cadaverine, his-
tamine and  tyramine in Edam-like cheese 
made from cows', goats' and mixture milk 
(1:1). Results show the absence of tryptamine 
from all Edam-like cheese samples. This can 
be explained by the low tryptophane content of 
casein and hence low precursor content in 
cheese (Joosten, 1987), similar results were 
obtained in Ras cheese (obtained from com-
mercial sources in Cairo randomly) by Tawfik 
et al., (1992). The total biogenic amines fol-
lowed similar trend of changes to those of 
WSN/TN. Similar result was reported by 
Mehanna et al., (1989) and Rodriguez et al. 
(2002) who found that WSN/TN and the lev-
els of these amines were positively corre-
lated, suggesting that extensive proteolysis , 
before or during the ripening process , is one 
of the critical factors of the formation of 
these amines throughout cheese making. The 
histamine content was found to be 2.20, 5.70 
and 4.10 mg/Kg., whereas, tyramine content 
was found to be 6.00, 16.70 and 13.0 mg/Kg 
and cadaverine showed 23.0, 49.5 and 32.4 
mg/ Kg for Edam cheese made from cows' 
milk, goats' milk and their mixture, respec-
tively. Goats' milk cheese had a higher con-
tent of tyramine, histamine, cadaverine and 
total biogenic amines than cows' milk cheese 
or that made from their (1:1) mixture. The 
excessive proteolysis in goats’ milk cheese 
and richness of goats' casein in the corres-
ponding amino acid contents may be respon-
sible for its high content of biogenic amines. 
Total biogenic amine content in Edam-like 
cheese from all treatments ranged from 43.4 
to 102.50 mg/Kg.  Similar results were ob-
tained by Mehanna et al., 1989 for 5 types of 
Egyptian cheeses (Domiati, Tallaga,  Karish, 
Roquefort and Ras cheese). However, Edam-
like cheese made from all treatments showed 
values for total biogenic amines lower than 
the permissible limits (Taylor, 1985). 
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Fig. 2: Changes in the degree of hysteresis (φ α dpH) of Edam-like cheese made from dif-
ferent kinds of milk during ripening 
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Organoleptic properties 
Typical Edam cheese according to Egyp-

tian standards no. 1183-1998 is smooth, elas-
tic, pliant, softer than Gouda , gas holes few, 
round to oval, very mild, not acid and clean 
flavour.      

The organoleptic properties of Edam-like 
cheese made from different treatments and 
their corresponding scores are presented in 
Table (5).  The scoring of cheese was carried 
out at 4 different stages namely 15, 30, 60 
and 90 days. As ripening period progressed 
flavour scoring markedly increased for the 
three treatments under study. At the end of 
ripening period (90 days), the cows' cheese 
showed the highest scoring values (P≤0.01). 
Although the goats' milk cheese obtained the 
lowest scoring values, ripening improved the 
flavour. This could be due to the accumulation 
of volatile fatty acids and carbonyl compounds, 

which are essential contributors to cheese 
flavour. Meanwhile, these compounds masked 
the goaty flavour. The total scoring points 
were 92.43, 89.03 and 87.03 for cows', mixed 
and goats' milk cheese respectively. This is 
mainly due to that the cheese made from 
goats’ milk was characterized by goaty flavour 
during ripening. Regarding milk type x ripen-
ing periods, it could be concluded that, Edam-
like cheese can be produced with adding cows' 
milk to goats' milk (1:1) without any signifi-
cant difference from the control (without addi-
tion) at different ripening periods as shown in 
Table 5. The addition of cows' milk to goats' 
milk (1:1) markedly improved the flavour, 
body and texture of the resultant cheese. Sta-
tistically, in all treatments no significant 
differences between 60 and 90 days of age 
were found in the organoleptic properties, so 
the 60 days age is economically preferred.

 

Fig. 3: Biogenic amine content of Edam-like cheese from cows’, goats’ milk and their mix-
ture (1:1) at the age of 90 days. 
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able 5 : Effects of milk type and ripening periods on the sensory  evaluation  parameters of 
Edam-like cheese  

Item Colour & 
Appearance (15) 

Body & 
Texture (35) 

Flavour 
(50) 

Total 
(100) 

M
ilk

 
ty

pe
 

ef
fe

ct
 C 

G 
M 

13.75 ± 0.72 a 

12.62 ± 0.87 b 
13.12 ± 0.96 b  

31.63 ± 1.40 a 

31.24 ± 2.62 a  

32.14 ± 2.63 a 

 43.03 ± 2.10 a 

38.37 ± 1.84 b 

39.01 ± 2.18 b 

88.42 ± 4.11 a 

82.23 ± 5.12 b 

84.27 ± 5.59 b 

R
ip

en
in

g 
 

pe
rio

ds
 

ef
fe

ct
 

(d
ay

s)
 15 

30 
60 
90 

12.50 ± 0.89 c  
12.81 ± 0.82 bc 

13.34 ± 0.88 ab 

14.00 ± 0.55 a 

29.01 ± 2.03 c 

31.34 ± 1.89 b 

32.82 ± 0.78 ab 

33.51 ± 0.79 a 

37.89 ± 2.53 c 

39.67 ± 2.82 b 

41.01 ± 2.39 ab 

41.99 ± 2.37 a 

79.40 ± 5.26 c 

83.82 ± 4.59 b 

87.18 ± 3.25 ab 

89.50 ± 2.77  

 
 
C 

15 
30 
60 
90 

13.00 ± 0.30 a 

13.50 ± 0.40 a 

14.03 ± 0.65 a 

14.47 ± 0.61 a 

30.03 ± 1.12 a 

31.03 ± 0.50 a 

32.50 ± 0.50 a 

32.97 ± 0.95 a   

40.17 ± 1.80 a 

42.97 ± 1.17 a 

44.00 ± 0.40 a 

45.00 ± 0.20 a  

83.20 ± 3.20 a 

87.50 ± 2.07 a 

90.53 ± 1.55 a 

92.43 ± 1.76 a 

 
 
G 

15 
30 
60 
90 

12.03 ± 0.45 a 

11.97 ± 0.55 a 

12.97 ± 1.06 a 

13.50 ± 0.17 a 

27.97 ± 2.15 a 

31.00 ± 2.49 a 

32.47 ± 0.65 a 

33.53 ± 0.58 a 

36.50 ± 2.26 a 

38.00 ± 1.73 a 

39.00 ± 0.17 a 

40.00 ± 0.66 a 

76.50 ± 4.83 a 

80.97 ± 4.69 a 

84.43 ± 1.85 a 

87.03 ± 1.38 a 

 
M

ilk
 ty

pe
 ×

 R
ip

en
in

g 
pe

rio
ds

 

 
 
M 

15 
30 
60 
90 

12.47 ± 1.46 a 

12.97 ± 0.65 a 

13.03 ± 0.68 a 

14.03 ± 0.35 a 

29.03 ± 2.72 a 

32.00 ± 2.63 a 

33.50 ± 0.87 a 

34.03 ± 0.64 a 

37.00 ± 2.33 a 

38.03 ± 1.74 a 

40.03 ± 1.36 a 

40.97 ± 0.99 a 

78.50 ± 6.44 a 

83.00 ± 4.97 a 

86.57 ± 2.77 a 

89.03 ± 1.86 a 

C: cows' milk                        G: goats' milk                      M: mixture of C&G (1: 1) 
 , b and c : means within the same column within each item with different superscripts are significantly 

different (P≤0.01).  
 0 
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 ٢، حمدى سيد محمد الطويل٢، مصطفى عبد المنعم زيدان١، محمد عواد البطاوى١وداد عزب مترى

 قسم علوم االلبان، كلية الزراعة، الفيوم، جامعة القاهرة، جمهورية مصر العربية ١
 عية، الجيزة، جمهورية مصر العربيةمعهد بحوث وتكنولوجيا األغذية، مركز البحوث الزرا٢

استخدم في البالد األوروبية مثل فرنسا و إيطاليا وسويسرا لبن الماعز في تصنيع أنواع متميزة من الجبن إال أن جبن                  
ولذلك . غير مرغوب لدى المصريين     goaty flavourالماعز ال يلقى قبوال من الذوق المصري حيث أن طعم لبن الماعز             

بحث لالستفادة من لبن الماعز في إنتاج جبن االيدام و التي تصنع طبقا للمواصفات القياسية المصرية رقم                   أجرى هذا ال  
 .  من اللبن البقرى المبستر١٩٩٨ لعام ١١٨٣

 لبن الماعز منفردا أو مخلوطا مع       مفي هذا البحث تم تصنيع جبن االيدام من اللبن البقرى المبستر كما تم التصنيع باستخدا              
م ورطوبة  °٢ ±١٢ يوما على درجة حرارة      ٩٠ لمدة   و تم تسوية الجبن الناتجة من المعامالت الثالثة       ) ١:١( البقرى بنسبة    اللبن

.  خالل التسوية  ) يوم   ٩٠ و ٣٠،  ١٥طازجة،   ( على فترات  الحسي و التقييم    الكيميائية المختلفة  التحليالت   إجراءمع  % ٩٠نسبية  
  :  وقد أظهرت النتائج
الدائرة الهستيريزية فى جبن اللبن البقرى        و نسبة الرطوبة والنسبة المئوية للحموضة ومساحة       التصافيت  زيادة معدال 

 فترة التسوية بينما زادت نسبة      لأو خال  العينات الطازجة    في الناتج من اللبن الخليط سواء    جبن  العن جبن لبن الماعز و    
 الخليط وأظهر جبن اللبن البقرى اقل  اللبن فى جبن  هبن الماعز عن  رطوبة الجبن فى جبن ل    /الدهن ونسبة الملح و نسبة الملح     
كما أظهرت النتائج ارتفاع محتوى جبن لبن الماعز من األحماض الدهنية قصيرة السلسلة             . هذه القيم طوال فترة التخزين      

ارتفع محتوى   فقد   كذلك . الخليط وجبن اللبن البقرى     اللبن  يوم من التسوية عن كال من جبن       ٩.فى العينات الطازجة وبعد     
 . البالميتيك واالستيارك واالوليك فى نهاية فترة التسوية: األحماض الدهنية كل المعامالت من

 نسبة األزوت الكلى واألزوت الذائب واألزوت غير        فيومن ناحية أخرى زاد محتوى الجبن المصنع من لبن الماعز           
 . لألنواع الثالثةخليط كما زادت هذه القيم بتقدم فترة التسويةالبروتينى عن الجبن المصنع من اللبن البقرى وال

 من  ة الحيوي   والحرة  وكذلك األمينات     الطيارة  من األحماض الدهنية الكلية     أعلى احتوى جبن لبن الماعز على كمية     
 الجبن المصنع   از  قد ح ول.  حتى نهاية فترة التسوية    اًجبن اللبن الخليط تالها جبن اللبن البقرى وكان معدل الزيادة متدرج          

 جميع األعمار تبعها جبن الخليط ثم جبن لبن الماعز كما زادت درجات              فيمن اللبن البقرى على أعلى درجات التحكيم        
 لألنواع الثالثة و تشير النتائج إلى أن إضافة اللبن البقرى إلى لبن الماعز                كل المعامالت بتقدم فترة التسوية     فيالتحكيم  

 إحصائيا، لم توجد اختالفات     . من الخواص الحسية للجبن الناتج وجعله أكثر قبوال للذوق المصري           حسن) ١:١بنسبة  (
 ٦٠ يوماً على الخواص الحسية للجبن،  و لذلك فمن األفضل اقتصادياً التسوية لمدة               ٩٠ و ٦٠معنوية بين فترة التسوية عند      

 .يوماً فقط
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