Dedication

To the soul of my mother,
To my father,
To my husband,

And to my family with love and respect.



Table of content

page

DedicatiOn o e I

Table of CONteNt oo II
List of tables oo \Y%
List of figures — .oooiiiiii e e VI
Acknowledgment ... VII
Y a0 ] 1 [ VIII
ATabIC ADSITACE o vt e X

Chapter one:-
INroduction  ...oocviiiiii i e e e e e eeeeeeneeeeseneeen |

ChapteTwo:-

JIterature TEVIEW ....oouiiietiiittii et e e e 3
2-CheeSe .ot 3
2-1-Cheese in language...........ccooviviiiiiiiiiiii e, 3
2-2- Definition. ..o.ueiti e 3
2-3- Classification. ... ...o.veueruiitii e e e 3
2-4- GIOUPS AN LY PBS. .t tuttenteenteeteeanteenteenteenamieseeneeeaeeenneans 4
2-5- World production and conSumption..........cc.eeeeuieieineernnneennnnn. 5)
2-6- Essential PrOCESS SEPS....vuuttirnttereiternteiriineeenernneenneeennns 5
2-7- Additives used in cheese milk.............cooieiiiiiiiiiiii 8
2-8- Packaging of cheese...........ccooiiiiiiiiiiiiii e, 8
2-9- Health and nutrition...........ooooviiiiiiiii e e e 9
2-10- Effect of temperature on cheese.............ccoceveeiieiiinninnn. 9
2-11-Jibna — beida......ccovieiiiiiiiiiiii e 10
2-11-1- Chemical composition of jebna- beida......................... 10
2-11-2- Effect of storage temperature on jebna- beida............... 11
2-11-3- Microbiology of white cheese................ccceiiiinnnne. 12
2-12-Shelf life. .. ..o, 14
2-12-1- IntroducCtion. ... ..ooueiutit i 14
2-12-2- Definition of shelf life................ccoooiiiiiiiiii i, 14
2-12-3-Use by date........ooviniiiiiiiii e 16
2-12-4- Sell by\ Display date..........cccvvviiiiiiiiiiiiiiii e, 16
2-12-5- Mark dOWIIS. ...eeiitii e e v e eea e e 16
2-12-6- Temperature control............coviueiiiiiiiiiiineeieeeen. 17
2-12-7-Shelf life of food........cccoviiiiiiiii e 18
2-12-8-Factors influencing shelf life..................cooiiiiiin. .. 18
2-12-9- Food packaging interaction.............coeeveueenniennnennnn 19
2-12-10-Food safety and shelf life..............c.ooviiiiiiiiiini, 19
2-12-11- Extended shelf life refrigerator storage........................ 20
2-12-12- Shelf life and food spoilage............cccvvveiiiiiinn..n. 20
2-12-13- End of shelf life.........c.ocoiiiiiii 21
2-12-14- Shelf life testing.........ccvviiiiiiiiiiiiie e, 21

II



2-12-14-1- Microbiological testing............c.ccceveviiiiinneennnnnn.
2-12-14-2-Chemical,physical and biochemical testing................
2-12-14-3- Sensory evaluation............cooevviiiniienniinninnnn..
2-12-15- Determination of product shelf life........................
2-12-16- Intrinisic and extrinisic properties.........................
2-12-16-1- Determining the intrinisic properties...................
2-12-16-2- Determining the extrinisic properties.......................
2-12-17-Shelf life of cheese..........cccvviiiiiiiiiiiiiiiiiiin,
2-12-18- Cheese StOrage.......cvvuveiereeiiieeeieeenineenieneeenansn

Chapter Three:-

Materials and methods............ccoooviiiiiiiiiii i

3- 1-MaterialS. .....coviriiiii i e
3-1-1-Food materials..........cccoviiiiiiiiiiiiii e,
3-1-2-Packaging material............ccooeiiiiiiiiiii e,
3-1-3-Chemicals and reagents..........cooevvueirreinnierniniienennnn
3-1-4-PH MeteT. . oottt e e e
3-1-5-Muffle furnace...........ccooeiiiiiiii
3-1-6-OVeN...ciiii e
3-2-Methods. .....oviiiiii e
3-2-1-Procedure. ......oovieiiiii i e
3-3-Preparation of sample for analysis................ccovvenannnn.
3-3-1- physiochemical analysis..........cccovviiiiiiiiiinineinnnne.n.
3-3-1-1 MOiSture CONteNt......ovvverrrriiiieeeeeeeeeennnennnnnn.
3-3-1-2- Ash CONteNnt.......ccovviiiiiiiiii i,
3-3-1-3- Fat CONteNt.......vviiiiiiiiiiiiiiiiii i e reee e
3-3-1-4- Protein CONtent. ........oovuueeriiiiiieeriniiieeeninnneenn.
3-3-1-5-pHvalue ..o
3-3-1-6- Titerable acidity..........ccoviiiiiiiiiiii e,
3-3-2-Microbiological examination................c.ovvneinenennnn.
3-3-2-1- Sterilization of media and glassware......................
3-3-2-2- Preparation of media.............ccooviiiiiiiiiiiiiinnn..
3-3-2-2-1- Plate COuNt ag@ar ........covuveeeinieieineernneennniiinnanns
3-3-2-2-2- MaConkey broth.............ccooiiiiiiiiiiiii
3-3-2-2-3- Brilliant green bile broth (BGB)............... .........
3-3-2-2-4- E.colimedia.........cooviiiiiiiiiiiiiiiii e,
3-3-2-2-5- Peptone water........coovuueiiiieieteieiiiiiiiiiiiineeens
3-3-2-2-6- Potato dextrose agar (PDA)......cccevviiiiiiiieinnnn.
3-3-2-2-7- Staphylococcus medium No. 110.......cc.c.ooeeene...
3-3-2-3- Preparation of sample dilution.............................
3-3-2-4- Total bacterial viable count.................coooeviiiinn.n.
3-3-2-5- The most probable number (MPN).........cccccevn...
3-3-2-5-1- Presumptive Coliform test...............cceevviienne....
3-3-2-5-2- Cofimed Coliform test...........ccovveiviiiiiniiinnenn.n.

I1I

22
22
23
23
24
24
28

30

31



3-3-2-6- E.COli teSt. .ottt
3-3-2-7- Yeast and moulds COUNt........covvvviiiiiiiniinineininninn,
3-3-2-8- Staphylococcus aureus. .........covvvviiiiniinniiieneenineens
3-3-2-9- Organoleptic evaluation............ccoeveviieiiineiiiiinnennnn.
3-3-2-10- Statistical analysis.........cccevviiiiiiiiiiiiiiiiiiniine
Chapter Four:-

Results and

AiSCUSSION. .ottt

4-1- MOISTUI® CONMEONL. . .eettiteeteeeeiieeeeiaeeennieeeennerieenaeennnnn
Z R AN 1 W a0) 11 1<) 1|
G R S [ 0] 11 () 1 | SO
4-4- Protein CONMENL. .ovvutitteiieetiiee e ie et iiee e e eieeieeennaees

A-5-pH value.....cooiriiii e

4-6- Titerable acidity.......c.ooviriiiiiiiiii e
4-7- Total bacterial viable count...............cooiiiiiiiiiiiiii
4-8- Coliform bacterial count...............cooviiiiiiiiiiiiii e,
4-9- E.coli bacteria.........coooiiiiiiiiiiiiiiiii e

4-10- Staphylococcus aureus bacteria............ccoceveiiiieneinnn..

4-11- Yeast

0011 1 0 R

4-12-Mould COUNL. ...ttt
4-13- Oranoleptic quality........ccevvviiiiiiiiiiiiiiiiiii e,
4-13-1- Col0r. oo,
A-13-2- LS. et ei et e e,
4-13-3- FlaVOr. ..ot
2 e R e )¢ 11|
4-13-5- Overall acceptability..........ccoovviiiiiiiiiii
Chapter Five :-

Conclusions and recommendations. ..........coeeeeeeeiiiineennnn.
5-1- ConClUSIONS. ...oiti i,
5-2- Recommendations. .......c.o.uvviiiiiiiiiiiiiiiiiiiie e e,

References

English references..........ccoviviiiiiiiiiiiiiiiiiii e
AN K= 1) Tl 1 ) () (=) 1 (L PP

Appendices

IV

42

42

42

43
43

44
44
45
48
50
52
54
56
58
60
60
63
65
65
67
69
69
72
72

75
75
76

77
85
86



List of tables-:
Table: page

1\ Nutritional content of 100g cheese...........cceviiiiiiiiiiiiiiiiiiiieene.. 10
2\ Chemical composition of dry matter of white cheese........................ 11
3\ Determination shelf life of cheese................c.oiiii L, 31
4\ Chemical composition of milk .............coooiiiiiiiiiiiii, 45
5\ Effect of storage period and temperature on moisture content

of Sudanese white Cheese ...........coviiiiiiiiiiii e, 46
6\ Effect of storage period and temperature on ash content

of Sudanese white cheese............coiiiiiiiiiii e 47
7\ Effect of storage period and temperature on fat content

of Sudanese white Cheese............coouiiiiiiiiiiii i, 49
8\ Effect of storage period and temperature on protein content

of Sudanese white cheese...........cooiiiiiiiiiii i 51
9\Effect of storage period and temperature on pH value

of Sudanese white cheese............c.oooiiiiiii i 53
10\ Effect of storage period and temperature on titerable
acidity content of Sudanese white cheese................cccviiiiiiiiiiiiinnin 55
11\ Effect of storage period and temperature on total bacteria
viable count of Sudanese white cheese...............cccciiiiiiiiiiiiiiiiiii, 57
12\ Effect of storage period and temperature on Coliform
bacteria count of Sudanese white cheese...............ccooiiiiiiiiiiiiii. . 59
13\ Effect of storage period and temperature on E.coli count
of Sudanese white Cheese............coouiiiiiiiiiii i 61
14\ Effect of storage period and temperature on staphylococcus

aureus count of Sudanese white cheese...............ccoviiiiiiiiiiiiiiiiiiin, 62
15\ Effect of storage period and temperature on yeast count

of Sudanese white cheese.............c.ooiiiiiiiiiii 64
16\ Effect of storage period and temperature on mould count
of Sudanese white cheese............ccooiiiiiiiiiiiii 66
17\ Effect of storage period and temperature on color
of Sudanese white cheese...........ccooiiiiiiiiiiiii 68
18\ Effect of storage period and temperature on taste
of Sudanese white Cheese...........ooiiiiiiiiiii e, 70
19\ Effect of storage period and temperature on flavor
of Sudanese white Cheese.............ooiiiiiiiiiii e 71
20\ Effect of storage period and temperature on texture
of Sudanese white Cheese...........cooiiiiiiiiiiii i, 73
21\ Effect of storage period and temperature on overall
acceptability of Sudanese white cheese..............cccoviiiiiiiiiiiiiiiiiin... 74



List of figures:-

Figure page
1\ Jibna-beida preparation...........cceeeueiiiiiiiiniiii i 7
2\ Effect of pH on microbial growth............c.coooiiiiiiiiiiiiiii, 26

VI



ACKNOWLEDGEMENTS

Thanks and praise, firstly, to Allah who gave me the health and
patience to make this study.

I would like to express my gratitude to my Supervisor Dr.Y ousif
Mohamed Ahmed for assistance to choose the subject of the research.

guidance , suggestions and valuable advice.

My thanks are due to Department of Animal Production , College of
Agricultural Studies , Sudan University of Science and Technology.

Special thanks to Mona Mostafa Arab Organization for Investment and
Agricultural Development for her kind assistance.

Thanks and appreciation extended to my colleagues and friends.

My thanks and appreciation extend to my family for their patience and
under standing throughout the project.

I am gratefull to all people who helped me in a way or an other and I did
not mentioned their names.



ABSTRACT

This investigation was carried out to evaluate the effect of
temperature and storage period on properties of Sudanese white cheese.

Cheese was made from cow’s milk using the traditional
method, 500 gm of cheese were packaged in each 24 plastic container ,
twelve packages were stored at room temperature (36+3°C) and the other
half was stored at refrigerator.

Cheese samples were analyzed at zero time, then after 30, 60,75
and 90 days of storage. Cheese was analyzed for moisture, ash, fat,
protein, acidity and pH. Microbial analysis for total bacterial viable
count, Coliform, E.coli, staphylococcus aureus, yeasts and moulds count
were carried out, and organoleptically evaluted for color, taste flavor
,<texture and over all acceptability.

Moisture content of white cheese at zero time was 54.68% then
increased to 57.06% at day 30, and dropped to 55.60% at day 60 and
increased 56.57% at day 75 and decreased to 55.27% at the end of storage
period at room temperature , on the other hand, the cheese stored at cold
storage, the moisture content increased to 55.70% at day 30 and
decreased at day 60, 75 and 90 recorded 54 .53 %, 53.10% and 53.90%
respectively.

Ash content at zero time was 3.23% then decreased to 3.10% at
day 30 and increased to 3.30% and 3.70% at day 60 and 75, then
decreased to 3.03% at day 90 in cheese stored at room temperature , at
cold storage it increased at day 30,60 and 75 and dropped rapidly to
3.20% at day 90.

The fat content was 23% at zero time and dropped rapidly to
21% at day 30 and increased to 26.67 % at day 90 at room temperature,
however it increased to 24% at 30 days then decreased to 21% at day 90
of cold storage

The protein content at zero time 15.45% decreased to 12.28% at
day 30 and 13% at day 90 at room temperature , at cold storage it
decreased to 14.06% at day 30 then recorded at day 60, 75 and 90 as
14.50% , 14.70% and 14.63% respectively.

The pH value decreased from 6.2 to 3.73 at room temperature
storage ,and decreased from 6.2 to 5.63 at cold storage but the acidity
increased from 0.5 to 1.21 at room temperature and from 0.5 to 0.95 at
cold storage 4

Total bacterial count increased gradually from 3.37x10 to
7.0x10 at day 60 and decreased to 5.47x1 at day 90 at room
temperature , at cold storage increased gradually to 8.73 x10 at day 60
day and to 5.53 x10 at day 90 of storage.



Coliform bacteria observed at 30 day 20 MPN/gm and increased
to 190MPN/gm at day 90 of storage at room temperature, E.coli bacteria
observed at day 30 as 56MPN/gm and decreased to 26 MPN/gm at day
90 of storage at room temperature .

S.aureus was observed at day 75 and 90 5.7x102 and 4.5x103
respectively at room temperature .

Yeast count increased from 1.47 x10? to 7.07x10 at day 90 at
room temperature , at cold stored increased from 1.47 X102 to 8.27 x103
at day 90 of storage.

No mould was observed at cold storage , but observed at day 75
and 90 as 6.9%10? and 4.6%103 respectively at room temperature .

Panelist recorded high mean values (color , flavor , taste ,
texture , over all acceptability) in cheese stored at cold storage than
cheese stored at room temperature , and highest values were recorded
after 90 day of cold storage.
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