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ABSTRACT

The manufacture of Ras cheese from milk concentra-
ted by ultrafiltration has not been studied throughly be-
fore 2nd different manufacturing steps needs modification
in order to obtain cheese with good quality. One of major
difficult in making UF hard cheese were slow ripening than
the traditional cheese. Therefore the need for the accele~
ration of the ripening of UF Ras cheese was felt necessary.
The obtained results have been presented and discussed in
two parts as follows:

Part 1: Ample conditions for making Ras cheese by ultra-
filtration.

In this part cow's milk was ultrafiltered to oncent-

ration factor 2,3,4 and 5 respectively. Retentate of five fold
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cancentrate was mixed with egqual amount of deicrized water and

Jltrafiltraticr ageir . Slso milk wes acidifiec “oc on &.3
Jltrafilterec anrnd ciafiltzred itc cc-centrstilicn factzr 5 .
The mest iTportant tesdglis showed thes
"as chesss frc1r two “zld ccncentrated wilk had =z -lcse
composifiior &nd guality | flavour . podvi fexture tc
traditicnel one
2szrt Z: 2ccelsrated -ioening of UF Eas chesse |
ir Trhis parnt oF study cf Zifferert startecs .ece used
The mecs* ivportant resaelis showed trat
Traditionsl and U% Res cheesse were ranxked eglmost The s337°
scores asil through ripenirg pericd by usaitg Tk Tascopilic
-~ 1% tnerTophilic starter

Central Library - Ain Shams University



ACKNCW_ZDGEMENT

Tre auther would like t¢ express his deepest
gratitude and sincere appreciation to prof.Dr. G.A . Mahran,
Food Sci. Dept.,Fac. of Agric.. Ain Shams Univ., Prof. Dr.
Safinaz Il-Shibiny head o¢f Feced Tech.& Dairy  Dept.
National Research Center ( NRC ) and Dr.H.F._Haggag.
Associate PROf.at the first Dept. for thelr suppervision
guidance and encouragement they kindly cffered throughout
the course of this work.

Tam wvery much indebtil to Dr. M.B.Mahfouz.Associate
prof.at the second Dept. NRC, for every possible help be
sincerely offered.

Gratiful acknowledgement should be extended to
prof.DR. J.L.Maubois and to the staff of the Dairy Research
Laboratery, National Institute of Agronomic Researches
{ INRA )} in Rennes - France for their Eooperation during

carring out part of the expermental work.

Central Library - Ain Shams University



CONTENTS

INTRODUCTION

REVIEW OF LITERATURE
Cheese manufacture by ultrafiltraticn
I. Hard cheese
A— Cheddar cheese

B= Ras cheese

II. Semi hard cheese
A~ Mozzarella cheese
B— Gouda cheese
C- Edam cheeses
D~ Blue cheese

E-~ St.paulin cheese

Acceleration of cheese ripening

MATERTIALS AND METHODS
Materials
Cheese making

Methods of Analysis
Moisture
Fat
Titratable acidity
P value

Total nitrogen

Central Library - Ain Shams University

"W

[

18

18

23

23

27
27
27
27
27
28

)



Soluble nitrogen
Total volatile free fatty acids
Calcium content
Salt content
Testing of cheese ripening
Lactose content
Soluble tyrosine and tryptephan contents
Organcleptic scoring of cheese
EXPERIMENTAL
Part I : MAmple conditions for making Ras cheese
by ultrafiltration
Part II: Accelerated ripening of Ras cheese
RESULTS
Part I
Part II
GENERAL DISCUSSION
Part I
Part II
SUMMARY AND CONCLUSION
Part 1
Part II
REFERENCES

ARABIC SUMMARY

Central Library - Ain Shams University

page
28
29

29

32
33
35

36

37

38

40

108

148

160

164
168

172



()

i)

h

-~

W

-t v T ThT T T2
- —~—_-= oo~ g = — —_ v e 4 —_ — e
The toZzai sz_ids corternt %1 zf milk, reD-
sntaets, Dermeats zng whey ILrom Ras chesss
~anufaciurs

lacc

Lermeate

Changes

ditiocnal

Analysis

ent <of ®

() =7

msate and whay from Ras

ccntent X, zetaentate,pre-

—anafacture

crlesss

£ 31

(%Y of

ard whev froo Ras

ose Content

iun content {mg/100 mi;

znd whey from Ras chsess
~re
v {calculeted as % lactic acid)corf

Ih
s
0
i
u
)
tn

in the moisture con:ient (%) 2f tra—

and UF Ras cheese during ripening
of variance of the moisture cont-

as Cheese

Central Library - Ain Shams University

"
i
()
i

>
(O3]

I
&)}

o
[¢9]

in
e

wn
1hS

wn

€0

€2



[
4]

[y
2

13

16

15

132

ot

Analysis cf variaznce of the fat/drv matter
agio

Changes ia the lactose content (%) of fra-

ditional and UF Ras chesse during ripenin

Changes ir the T.X content (%) of traditic-

nal and UF Ras cheese during ripening

Aralysis cf variance cf the T.N con:ant of

Ras cheese

Analysis of wvariance of the 8.N ccntent of

Ras cheese

Changes in the 5.N/T.N ratio of traditional

and UF Ras cheese during ripening

Analysis of variance of S.N/T.N ratio of

R3s cheese

Central Library - Ain Shams University

(62
~1

68

71

76

77

78



v

Y
{

[R%]
o

21

22

23

24

25

27

28

b

Cnanyges in the calcium content (mg/ll3 g)

cf tradi:lonal and UF Ras cheese during

Analysis of variance 2i calcium content of

Ras chaese

Changes in the scdium chloride content (%)
of traditional and UF Ras cheese durxing

ripesing

Analyzis of wvariance of NaCl content of

Ras cheese

Changes in the total wolatile free fatty
acids (ml 0.1 N NaQOH/10)0 g.) of trad.ticnal

and UF Ras cheese during ripening

Analvsis of variance of TVEFFA content cf Ras

cheese

Changes in the pH value of traditional and

UF Ras cheese during ripening

Analysis of variance of pH valu= of Ras

cheese
Changes in soluble tyrosine content (mg/

1C0C g.} of traditicnal and UF Ras cheese

during ripening

Central Library - Ain Shams University

U
e
M

B3

g2

83

86

a8

89

90

91



=

)
O

32

33

35

w
o

37

383

Ch-ages in scluklse  trvotophan content(mg/

10C g.) of

-~

raditionegl and UF Ras
ir

t

during ripening

Analysis of svariance ¢ scltble trvorerhan

content o2f Ras cheese

Changes in Formal Ripening Indices of tra-

ditional and UF Ras cheese during ripening

Analysis of variance of TRI cf Ras chesse

Changes in Shilowvich Ripening Indices »F
g he C

traditicnal and UF Ras cheesd ruigg ripening

-

The scocre for flavour of traditionazal and

U¥ Ras chesse

[+

Thne score for body & texture of traditioral

and UF Ras cheeses

Effect of concentration factor on the vield

of Ras cheese

Central Library - Ain Shams University

"
o
[t
il

9%

107

102

103

106

(24



py

P

(W]
‘O

RN
)

Iy
[Re]

i
(oY)

I~
I

46

v

Chamical composition 2f milk and retencate
and permesat:s chiziren Erox Ulorafiitrazion

Hi

Total solids, faz, tozzl W oand lacrtosz con-

tent cf drained whey durins Ras cheese man-
viacture from milk arnd dlffsrent retentates
Acidity, po value, calcicn and scdicnm cohlo-

Changes in the mcisture cortent (%)of

tra-

ditional and UF Ras cheeze CF2 with diffe-~

rent treatments

Changes in *he fat ccntent (%) »f traditio-

nal and UF Ras cheese Cr2 with differernt

treatments

Analysis cf variance 2f fat content cf tra-

ditional and UF Ras cheese with differwsat

treatments
Changes 1n the lactose conzent [%) of cradi-
ticnal and UF Ras cheese with different tre-

atments

Central Library - Ain Shams University

RN
RN
(4

-
RN
[&))]

122

-3
[\
L

-3
)]
U



49

50

51

53

Analysis =€ varliance oI lactose content oF
traditicnal and UF Ras cheese CFZ with di-

fferernt treatmants

Changes in the T.N content (%) of traditio-
nal and UF Ras cheese CFZ2 with different

reatment

tn

Analysis = variance of T.N content of tra-

o)

ditional and UF Ras =hsese CF2 with d.ffer-

ent treatments

Changes in the S5.N content (%) of traditio-
nal and UF Ras chende CF2 with different

treatments .

Analysis of variance 2f S.N content of tra-
diticnal znd UF Ras cheese SF2 with differ-

ant treatments

Changes in the 3.N/T.N. ratio of traditic-
nal and UF Ras cCheese CF2 with different

treatments
Analysis of variance of S.N/7.N. ratio of
tradi:icnal and UF Ra3 cha2ese with differ-

ent treatments

Changes in pH value of traditiona. and UF

Ras cheese CF2 with different treatments

Central Library - Ain Shams University

128

130

133

-1
Ll
>

135

136



]

{1
¥

1
Ji

(91
~1

6l

o

fage

Analysis zf va-siance 2 pH wvalue 2f kradi-

“1onal and UF Ras cheese CFZ2 with differentz
treatments 738
Changes 1n the salt content (%) 2f tradit-

icnal and UF Ras cheese CF2 with different
trzatnments 140
Analysis of variance of salt content of
traditicnal and UF Ras cheesa CF2 with di-

ferent treabtments 141
Changes in the calcium content (mg/100 g.)
of traditional and UF Ras cheesz TF2 wiith
different treatments. 142
Analysis of wvariance cf calcium content of
traditional and TJF Ras cheese CF2Z with dif-

ferant treatments 143
Score poiats for flavour oFf traditional and
UF Ras cheese from different treatments 144
Score points for body & texture of tradit-

ional and UF Ras cheese from different tre-
atments 146

Central Library - Ain Shams University



