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ABSTRACT

Edam cheese was made from cow's milk. Rennin-like enzyme from
Rhizomucor miehei a rennet substitute was used as mik clotling enzyme in
manufactured of Edam cheese. The cheese results showed that, the breakdown of
protein content{SN/TN, NPN/TN), and TVFA were higher in Edam cheese made with
rennin-like enzyme or its mixture with rennet enzyme than in control cheese
throughout the ripening period. Moreover experimental cheese gained acceptabie
body with a good flavour during the ripening period.

From the obtained data, it is concluded that using rennin-like enzyme of
Rhizomucor miehei for Edam cheese manufacture is acceptable, enhanced fiavour
development, and improved cheese quality during ripening.
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INTRODUCTION

The rennet normally employed in the manufacture of cheese is derived
from the abomasum of unwarned calves. This source of supply varies
seasonally and is becoming progressively more scanty as a result of
increasing cheese production, decreasing slaughter of calves and thereby
less availability of calf rennets (Ismail et al. z4u4). This situation encourages
to find other sources of rennet substitutes from bacterial or fungal sources.

Milk-clotting enzymes have been obtained from several fungal
organisms like, Endothia parasitica.(Joseph L.,1968), Mucor pusilius
{Richardson et al. 1967, Somkuti & Babel, 1968, and Sternbeg, 1971.
Aspergilius niger Foda, 1982, and Mostafa et al. 1988); Moucor meihei
{Ibrahim M.K. et al, 1973, Abdo et al. 1976, El-Shibiny & Abdel-Salam &t al.
1977; El-Safty & El-Shibiny, 1980, and Mashaly et al. 1983, and El-Soda,
1986, El-Tanboly et al.2003). R. miehei was studied by Fadel el al.{1992).
This organism had no toxin production and no biological effect appeared on
B. megaterium. Moreover, Fade! (1993) studied some properties of the
enzyme extracted from P. funiculosum. The extracted enzyme preparation
had a milk clotting time MCT (min} of 7.30, milk clotting activity (MCA) of 5.31
SU/ml. and proteolytic activity (P.A) of 0.076 U/ml at optimum pH 5.8 the
MCA/P.A was 69.86 after six days in aerobic incubation at 32-35°C in cheese
whey containing 5% sodium chloride( El-Sisey 2002, El-Batawy et al., 2004) .

The objective of this research was aimed at evaluating the use of a
milk-ciotting enzyme produced from Rhizomucor miehei in the manufacture of

Edam cheese. .
MATERIALS AND METHODS

- Fresh cow's milk was obtained from Animal Production Research Institute,
Ministry of Agriculture, Cairg, Egypt.
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Animal rennet powder and Rennin-like enzyme from Rhizomucor miehei
were obtained from Hansen's laboratory Copenhagen, Denmark.
3- Edam cheese manufacture:

Fresh cow's milk was standardized to 3.2 + 0.1% fat. Three lots of 20
kg. each were set up and Edam cheese was manufactured as described by
Scott (1998) with 0.5% of mixed starter of Str. lactis and Str. cremoris at rate
of {1:1). The control Edam cheese was made with animal rennet powder. Two
treatments of Edam cheese were made, the first by using a mixture of
rennet and fungal enzyme of R. miehei (1:1){Treatment 1), while the second
was prepared by fungal enzyme of R. mishei only(Treatment 2).Edam
cheese ripened at 12°C + 2°C and analyzed when fresh and at 15, 30, 60 and
90 days of ripening. Three replicates of each treatments were carried out.
Analysis of Edam cheese: '

Cheese samples were analyzed for moisture%, acidity%, fat % , total
nitrogen%, soluble nitrogen% (SN), non-protein nitrogen% (NPN)and amino
acid nitrogen according to A.O.A.C.{1990). Soluble tyrosine and tryptophane
content were measured according to Voakeleris and Price(1959). Total
volatile fatty acids (TVFA) were estimated according to Kosikowski (1978). In
addition, Edam cheese samples were organoleptically examined as
described by ADSA (1987).

RESULTS AND DISCUSSION

Table (1) shows that the moisture contents of Edam cheese made with
rennet or coagulating enzyme of Rhizomucor miehei were not the same
throughout the ripening period. Edam cheese made with enzyme of R. miehei
had slightly higher moisture content than the control cheese. Similar resuit
were reported by Foda ef a/. (1993). The titratable acidity of the control Edam
cheese sample and the two experimental cheeses generally increased with
progressing of storage time. It is clear, that using enzyme of R. miehei alone
or in mixture with rennet for Edam cheese making had no effect on the
titratable acidity during cheese ripening. The fat content in dry matter of
Edam cheese is also shown in Table (1). In general fat in dry matter gradually
increased in both control and tfreated samples with increasing of ripening
periods and showing different leveis, depending on the differences in
moisture content of cheese during ripening periods. The results were in
agreement with those obtained by El-Safty and EI-Shibiny, 1980 , El Abd et
al. (1982);El-Shabrawy (1985)and Ismail et al.,(2004).

Ripening indices of Edam cheese made with R. miehei enzyme and
rennet enzyme is shown in Table (2). The obtained data indicated that,
SN/TN ratio of microbial enzyme treated Edam cheese were higher than
those of control cheese during all ripening periods. At the end of ripening (90
days) these values were 16.10, and 16.88% for cheese made with mixed
enzyme of R. miehei and rennet (1:1) and for Edam cheese made with
microbial enzyme only as compared to only 16.02% for the control Edam
cheese. This finding obviously indicated that the R. miehei enzyme had a
more powerful proteolytic activity than rennet enzyme. Also NPN/TN ratios of
the cheese samples showed a similar trend as SN/TN %.
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Table (1):Effect of using rennin-like enzyme from R. miehei and rennet
on some chemical composition of Edam cheese during

ripening. :
Ripening . _
Treatments period Mo;f/ture Acidity % | Fat/DM% | TN %
(days) e '
Fresh 4420 0.36 456.71 412
15 41.60 0.54 47.34 418
Control 30 40.18 0.76 48.54 421
80 40.10 0.98 49.08 4.31
90 39.16 1.24 49 30 4.42
Fresh 44.23 0.37 46.72 416
15 41.71" 0.50 47.31 422
T1 30 40.15 0.76 48.50 432
60 40.15 0.95 49.06 4.41
90 39.71 1.25 49.20 4.58
Fresh 44 31 0.36 46.70 417
15 41.86 0.51 47.28 422
T2 30 40.54 0.73 48.45 433
60 40.84 0.91 48.81 4.46
90 39.82 1.20 49.04 4.52

Control: animal rennet powder
T 1 : mixture of rennet and fungal enzyme (1:1)
T 2: fungal enzyme

Moreover, the accumulation of amino acid nitrogen/TN% in Edam
cheese made with R..miehei enzyme only or its mixture with remal vas
more remarkable than that in control cheese throughout the ripening period.
From the obtained data it could be conciuded that, the proteolytic activity of
R. miehei enzyme is greater than that of the rennet enzyme in Edam cheese
during ripening. Similar results are reported by Richardson et al. 1967 and
Somkuti and Babel, {1868) who remarked that, using fungal rennet of
M.pusillus for making cheddar or parmesan cheese lead to increase in non
protein-nitrogen content and total volatile fatty acid (TVFA) during ripening as
compare with rennet enzyme cheeses. Similar findings were obtained in
Domaiti cheese by Ei-Safty & El-Shibiny (1880)and El-Sheikh et al.,(1999).

Table (2) shows the totai volatile fatty acids (TVFA) of Edam cheese
made with enzyme of R. mighei and rennet during ripening. From this Table,
it could be seen that the TVFA is gradually increased with higher rate in
cheese treated with microbial enzyme than that in control one, throughout
ripening pericd. This finding indicate that, the enzyme of R. miehei has a
noticeable effect on the lipolysis cheese fat and accumulated more TVFA
during cheese ripening, that the rennet. Foda et al. (1993) also observed that
the TVFA values were increased in Domiati cheese treated with microbial
rennet than in cheese made with animal rennet. Moreover, they reported that
the increase in the rate of liberation of free amino acids which act as
precursors for free fatty acids through domination reaction could explain this
findings. . :

The scores gained from the resultant cheese of all treatments are
given in Table (3). It is clear from these results that, the score of flavour,
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body& texture and appearance increased gradually during ripening period,
furthermore, the treatment 2 with rennin-like enzyme showed the highest
scoring values.

From the pervious results, it could be concluded that, the rennin-like
enzyme from of R. miehei, could be recommended for Edam cheese
manufacture as a substitute of calf rennet. Moreover, fungal enzyme
enhanced flavour development and improved the quality of cheese during

ripening.

Table (2):Effect of using rennin-like enzyme from R. miehei and rennet
on protein breakdown of Edam cheese during ripening.

Ripening Amino
Treatments | period S"{fN NPgITN acid | Tyrosine | Tryptophane
{days) ® N/TN%
Fresh 6.20 227 0.20 13.62 465
15 8.91 4.18 0.31 1422 24 54
30 12.34 5.30 0.40 48.17 51.70
Control 60 14.81 6.15 0.66 122 61 82.19
90 15.02 6.81 0.75 146.11 90.28
Fresh 6.20 2.31 022 14.78 542
15 9.30 4.71 0.38 16.12 26.12
30 12.87 5.43 0.54 681.62 54.18
T1 60 15.68 6.68 0.72 138.14 84.71
90 16.10 7.03 0.86 169.83 96.40
Fresh 6.23 2.33 0.23 14.82 6.12
15 9.48 4.51 0.42 1728 28.10
30 13.05 5.80 0.61 98.88 58.26
T2 60 15.77 6.11 0.80 144,43 89.50
g0 16.88 7.45 0.88 211.85 104.37

Table (3): Average score of organoleptic properties of Edam cheese
made with R. miehei enzyme and rennet during ripening._

[ Treatments | Ripening | Flavour | Body & Appearance Total
period | (50) Texture (18) (100)

{days) (35)
30 32 29 118 72.8
C 60 37 29 ‘ 118 77.8
90 43 31 12.3 86.1
: 30 33 29 11.8 73.8
T1 60 38 29 118 78.8
90 43 32 12.6 87.6
30 33 29 11 77.0
T2 60 38 29 12 79.8
90 44 32 13 89.0
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