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

v
Standardization
(0.7 casein/fat ratio)

'

Pasteurization
(72°C/15-30 sec. cool to 30°C)

Cows' milk Goats' milk

0.02 % calcium chloridle — Additives «—— Annato at the rate of 10 ml/ 100 kg

Starter (1%)
Added at 30°C and ripened for 20-30 min. Acidity 0.17 %

Coagulation
3.0g powder rennet/100 kg of cheese milk at 30-31°C curd
is firm to cut in 30 min.

\

Cutting
cut into 1 cm cubes (using the American knives) and rest for 5 min.

Stirring
for 15 — 30 min. Settle curd and drain off third to half of whey.

v

Scalding
was accomplished by raising the whey temperature gradually to 37°C
with continuous stirring until curd is firm and pH of whey
is 6.0 — 6.1 (approximately 40 min)

Whey drainage
curd is drawn to the center of the vat and
allowed to settle. Most of the whey is run off.

'

Moulding

The curd was then filled in special plastic shaped moulds (two pieces, spherical shape,
10 cm in depth and 15 cm in diameter) with cloth and put top piece on curd ready for press

\

Pressing
The cheeses are lightly pressed for 20 min. Followed by pressing at 4-6 kg /cm 2 for 3hr.
During pressing the cheese is turned in the mould and re-pressed over night.
Temp. maintained at 17=2°C.

Salting
The cheeses are immersed in saturated brine at a pH of 5.75-5.85 for 3-4 days
at 12-14°C. After salting the green cheese was placed for 2 days
in ripening room for drying and weighted.

'

Coating
The cheese was then carefully coated with vellow plastic coat.

\

Maturation
Resultant cheeses were then kept in the ripening room
at 12+2°C and 90 % relative humidity for 3 months.

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 Fat Protein
Solids (%) (%)
(%)
Cows' milk 11.89  3.10 3.00
Goats' milk 11.07  3.00 291
Mixture of cows' and 11.13 3.07 2.95

goats' milk (1:1)

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 1* 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

Table 2: Changes in the yield and chemical composition of Edam-like cheese made from dif-

ferent types of milk during ripening

Milk Ripening period (days)
Properties
tYP€  Fresh 15 30 60 90
C 11.98 11.10 10.38 10.10 10.02
Yield (%) G 11.46 10.38 10.12 9.88 9.86
M 11.78 11.00 10.33 10.04 9.97
C 47.82 44.30 41.43 40.30 40.00
Moisture (%) G 46.42 43.87 41.00 40.01 39.92
M 47.19 47.07 41.40 40.23 39.95
C 1.67 1.94 2.54 3.18 3.34
Salt (%) G 1.78 2.14 2.82 3.31 3.56
M 1.73 2.03 2.76 3.23 3.34
C 3.49 4.38 6.13 7.89 8.35
Salt / Moisture (%) G 3.83 4.88 6.88 8.27 8.92
M 3.67 4.29 6.67 8.03 8.36
C 22.88 24.63 25.95 26.55 27.44
Fat (%) G 23.25 25.01 26.31 27.19 28.01
M 23.05 24.82 26.02 26.85 27.81
C 43.85 44.22 4431 44.47 45.73
Fat/ Dry matter (%) G 43.39 44.55 44.59 45.32 46.62
M 42.62 4438 44.40 44.92 46.31
C 1.01 1.17 1.35 1.86 1.92
Titratable Acidity (%) G 0.99 1.13 1.23 1.68 1.86
M 1.03 1.23 1.35 1.73 1.88
C 9.00 13.00 21.00 30 39
TVFA* G 12.00 18.00 25.00 34 42
M 11.00 16.00 23.00 31 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 ef 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 er
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

Milk  Ripening period (days)

Properties (%)

WP Fresh 15 30 60 90
C 3.100 3.450 3.840 3.980 4.050
TN G 3.360 3.680 3.980 4.040 4.110
M 3.220 3.520 3.880 4.000 4.070
C 0.239 0.321 0.379 0.451 0.528
WSN G 0.319 0.375 0.413 0.526 0.629
M 0.271 0.343 0.399 0.512 0.563
C 0.065 0.133 0.173 0.194 0.260
NPN G 0.099 0.162 0.192 0.230 0.293
M 0.073 0.146 0.182 0.215 0.285
C 7.710 9.300 9.870 11.330 13.040
SN/TN G 9.490 10.190 10.380 13.020 15.300
M 8.420 9.740 10.280 12.800 13.830
C 2.100 3.860 4.510 4.870 6.420
NPN/TN G 2.950 4.400 4.820 5.690 7.130
M 2.270 4.150 4.700 5.380 7.000
C: Cows’milk, G: Goats’milk, M: Mixture of cows’ and goats’ milk (1:1).

Table 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

Cy 1.44 1.58 1.27 1.62 1.01 1.11
Cs 0.75 0.78 0.65 0.79 0.35 0.44
Cg 1.38 1.42 2.38 3.08 1.98 2.01
C 2.95 2.68 9.13 10.13 5.43 6.43
Total short chain 6.52 6.46 13.43 15.62 8.77 9.99
Cop 3.16 2.8 3.57 4.30 4.41 3.61
Cy 10.56 9.73 8.78 8.82 10.16 9.30
Cis 2.44 0.92 1.52 0.32 1.86 0.88
Cis 1.98 1.32 1.82 0.65 1.65 1.10
C 16 iso 1.65 1.81 - 0.46 0.86 2.01
C s 25.85 26.90 27.73 26.55 24.09 25.13
Cis1 1.28 1.33 0.93 0.45 1.10 0.86
Total intermediate chain 46.92 44.81 44.35 41.55 44,13 42.89
Cy 1.73 1.62 1.19 1.32 0.91 0.98
Ci7.1 2.80 0.82 0.61 0.23 1.55 0.45
Cis 10.64 11.02 13.61 13.55 14.81 16.13
C g1 21.51 31.17 22.21 21.65 21.99 24.34
C 152 4.35 2.61 4.20 6.08 4.11 4.70
Cis3 5.53 0.86 0.40 3.31 0.39
C - 0.65 - 0.33 0.13
Total long chain 46.56 48.75 42.22 42.83 47.01 47.12
0Odd number 6.51 3.76 3.62 2.2 4.11 2.52
Even 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 o = 1.0. The area of hysteresis loop
is given by ¢adpH, 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 dbadpH 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 (¢padpH) 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
(badpH.) 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 (padpH.) 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
¢hodpH 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, [-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 (¢ o dpH) of Edam-like cheese made from dif-

ferent kinds of milk during ripening
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H Goats (G)

B Mixture of (C+G)

mg/kg

Tryptamine B.phenol

Putrescine Cadaverine Histamine

Tyramine

Biogenic amines

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.

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.
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Table 5 : Effects of milk type and ripening periods on the sensory evaluation parameters of

Edam-like cheese

Item Colour & Body & Flavour Total
Appearance (15) Texture (35) (50) (100)

“ o8 C 13.75+£0.72° 31.63+£1.40° 43.03+2.10* | 88.42+4.11°
S 5 G 12.62+0.87° 31.24+2.62° [ 3837+1.84° |8223+5.12°
T M 13.12+0.96° 32.14+2.63° 39.01+2.18° | 84.27+5.59°
o 4, 15 12.50 £ 0.89 ° 29.01 +£2.03°¢ 37.89+253° | 79.40+526°
£33 8%2 30 12.81+0.82 % 31.34+1.89° 39.67+2.82° | 83.82+4.59°
28% 8 60 13.34+0.88 32.82+0.78® | 41.01+239%® | 87.18+3.25%

2 = 90 14.00 £ 0.55 33.51+0.79° 41.99+237* | 89.50+2.77
15 |13.00+030° 30.03+1.12° 40.17+1.80* | 83.20+3.20°
" 30 | 13.50+0.40° 31.03+0.50° 4297+1.17* | 87.50+2.07°
ks c | 60 |14.03+065° 32.50+£0.50 44.00+0.40* | 90.53+1.55°
3 90 | 14.47+0.61° 32.97 £0.95° 45.00+020* | 9243+1.76°
%ﬂ 15 |12.03+045° 27.97+2.15° 36.50+£2.26° | 76.50+4.83°
g 30 | 11.97+0.55° 31.00£2.49° 38.00+1.73% | 80.97+4.69°
[ G | 60 |1297+1.06° 32.47 £0.65° 39.00+£0.17° | 84.43+1.85°
X 90 | 13.50+0.17° 33.53+£0.58° 40.00+0.66* | 87.03+1.38°%

o

i‘ 15 | 1247+ 1.46° 29.03+2.72° 37.00+£2.33°% | 78.50+6.44°
= 30 | 12.97+0.65° 32.00 +2.63 ° 38.03+1.74% | 83.00+£4.97°
M| 60 | 13.03£0.68° 33.50 +0.87 ° 40.03+1.36* | 86.57+2.77"
90 | 14.03+0.35° 34.03 £0.64° 40.97+0.99* | 89.03+1.86°

C: cows' milk

G: goats' milk

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

different (P<0.01).
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