Lol oA

PHYSICAL AND CHEMICAL CHANGES OF
PACKAGED UHT MILK - -~

ks u’*‘ &
By #JJC.‘ J:’}"" 5

SAHAR FAROUK MAHMOUD DERAZ
B. Sc. in Agric. { Dairying ), 1989, Ain Shams Univ.

A thesis submitted in partial fulfillment

:‘:J‘?fg2 )

) of
the requirements for the degree of

[

MASTER OF SCIENCE ../

' al
Agriculture
{ Dairy Science and Technology )

Food Science Department
Faculty of Agriculture
Ain Shams University R

1997



APPROVAL SHEET

PHYSICAL AND CHEMICAL CHANGES OF
PACKAGED UHT MILK

By

SAHAR FAROUK MAHMOUD DERAZ
B.Sc. in Agric. { Dairying ), 1989 . Ain Shams Univ.

This thesis for M. Sc. degree has been approved by :

PROF. DR. EBTISAM 8. GHITA ....on OB e,

Prof. of Dairy Science and Technoidgy . Faculty of
Agriculture , Cairo University .

PROF. DR. LOTFY F. HAMZAWY %H 2 K s
Prof. of Dairy Science and Techy@logy . ¢

Agricutture | Ain Shams Universgity .

PROF. DR. GAMAL A. MAHRAN /‘Z" Y es............
Prof. of Tairy Science and Techn y . Facuity of
Agriculture , Ain Shams University . { Supervisor )

Bate of Examination: 27 f 9 | 1997 .



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



PHYSICAL AND CHEMICAL CHANGES OF
PACKAGED UHT MILK

By

SAHAR FAROUK MAHMOUD DERAZ
B. Sc. in Agric. { Dairying ), 1989, Ain Shams Univ.

UNDER THE SUPERVISION OF

Prof. Dr. Gamal A. Mahran
Professor of Dairy Science , Facuity of Agriculture
. Ain Shams University , Cairc , EGYPT .

i

Prof. Dr. Hamza A. Al-Alamy
Professor of Dairy Science | National Research
Center, Cairoc , EGYPT .

Dr. Abdullah M. Gaafar
Associate Professor of Dairy Science , Faculty of
Agriculture |, Ain Shams University , Cairo |,
EGYPT.




Sahar Farouk Mahmouod Deraz
Physical and Chemical Changes of Packaged UHT Milk,

Ln published master of science,
Dept. of Food Science, Faculty of Agriculture, Ain Shams University, 1997

Curing the past decade ultra high temperature (UHT) sterilized milk
has achieved a still increasing market share of fluid milk. In the same period
of ime much research has been carried out to improve the flavour of UHT
milkk and to achieve a betier. understanding of the factors govemning flavour
evoluticn of UHT milk during storage. [tis now a well established fact, that
besides heat treatment other factors such as packaging material, storage
temperature and storage time play an important role in determining the
keeping guality of UHT steriized milk. UHT processing of milk has been
attempted in Egypt for marketing fluid milk as it enhances the shelf life of milk
at ambient temperature.

The objective of this study was to investigate the effects of varicus
commearcial processing {different time-temperature profiles and packaging
material} and storage {(ambient and refrigerator temperature) conditions on the
physical, chemical and Crganoleptic properies of UHT milk. A slight decrease
was observed in tofal solids, fat, total nitrogen, lactose, pH, colour and flavour
acceptability . The rate of decrease was faster in samples stored at reom
temperature. However, a little rise in acidity, non-protein N, non-casein N,
thivbarbituric acid, free and potential HMF was noticed during storage. The
rate was also faster at rcom temperature. Calcium and phosphorus. showed
no change or very slight decrease during storage at both storage
temperatures.

Therefore, it could be concluded that UHT milk packaged by Tetra pak
system and stored at / or near refrigeration temperatures retains a satisfactory
flavour for a much longer peried than when stored at more eievated
temperatures.

KEY WORDS : UHT milk- Packaging - Storage - Chemical changes -
Physical changes - Sensoric changes.



ACKNOWLEDGMENT

I would like to express my sincere appreciation and
gratitude to Prof. Dr. Gamal A. Mahran , Professor of Dairy
Science and Technology , Faculty of Agriculture , Ain Shams
University . for his valuable supervision , fruitful help and
continyous encouragement . Sincere thanks are due to
Dr. Abdullah M. Gaafar , Assoc. Professor of Dairy Science
and Technology , Faculty of Agriculture , Aln Shams
University. His profound guidance and revision the
manuscript are deeply appreciated .

The author would like also to express her deepest
gratitude to Prof. Dr. Hamza A. Al-Alamy , Professor of
Dairy Science and Technology , National Research Center,
and Dr. A. F. Sayed , Assoc. Professor of Dairy Science and
Technology , National Research Center , for associating in
suggesting and planning the work . Gratitude is expressed to
them for providing some of the chemicals and facilities
necessary to accomplish this work .

Moreover , I would like to acknowledge greatly all the
staff members of Dept. of Food Tech. and Dairying , National
Research  Center , for their cooperation , help , and
encouragement .

SARAR F. M. DERAZ
SEPT. 7, 1957



I AM PLEASED TO DEDICATE THIS WORK TO
MY HUSBAND MR ASHRAF A M. KHALIL . 1
HAVE TO PAY SPECIAL TRIBUTE FOR HIS
SACRIFICES , ENTHUSIASM AND UNLIMITEDR
HELP IN PREPARING THIS MANUSCRIPT .

I AM INDEBTED ALSOTO MY MOTHER-IN-

LAW AND MY KIDS, SAMEH & MAZEN .
TO WHOM [ OWE THE TIME SPENT IN CARRYING
OUT THE EXPERIMENTAL WORK .

MER F X NZ




) Page
INTRODUCTION ... 1
REVIEW OF LITERATURE ... 3

I- Changes in proteins in UHT milk during storage......... 3
2- Changes in HMF in UHT milk during storage ... 5
3- Changes in sedimentation in UHT milk during storage 7
4- Age gelation of UHT milk..........occoovoviiiiiccne 8
3- Changes in flavour of UHT milk during storage........... 11
6- Sensoric changes i UHT milk during storage ........... 13
MATERIALS AND METHODS ... ... 16
I- UHT Milk Samples ..., 16
IE- Storage of Samples ... 16
I11- Analytical procedure ... 16
1- Determination of acidity and pH ............................ 16

2- Determination of total solids content ....................... 17
3- Determination of fat content ..................ccoooeiernnn. 17
4- Determination of nitrogen distribution ................... 17

5- Determination of lactose content ..........c.ococovenenee 17
6- Determination of the total ionic calcium ................. 18

7- Determination of phosphorus content...................... 20
8- Determination of hydroxymethyl furfural (HMF). ... 21

9- Determination of thiobarbituric acid value .............. 23
10- Determination of the sedimentation ....................... 23
11- Organoleptic assessment of UHT milks ................ 24
12- Statistical analysis ... ooooooviniiininniie e 24




RESULTS AND DISCUSSION .......

AR AL E RN LA R PR A

I- Tirratable acidity ..o,
22pHvalue e

3- Totad solds COMERE ..o

6- Non-protein N contfent .............ococcoiivvieiniinn e,
F-Non-casein N ..o

8- LACIO82 CORICRE . o oo et e ar e

9- Total isnic calciwm and phosphorus

10- Hydroxmethyl furfiral (HME)
a-Free HME ..o
b- porential HMF ... et

11- Thiobarbituric acid (1BA)} value
12- Sedimentation

13- Organoleptic assessment of UHT milk
B- COlour

..........................................................

SUMMARY AND CONCLUSION ....vicrnmersscnnsansernne

ARABIC SUMMARY ....ccocerivnimvessisranns

EEER S AN RSO BRI NP

AR AP RR A N A




111

Table Neo.

Page |

1 Anaiysis of vanance for the effect of storage time (8}
and brand of UHT milk {B) on its titratable acidity
during storage at refrigerator ...

2 Analysis of variance for the effect of storage time (S)
and brand of UHT milk (B} on its titratable acidity
during storage at room temperature ...........................

3 Analysis of variance for the effect of storage time (S)
and brand of UHT milk (B} on its pH value during
storage at refrigerator ...

4 Analysis of variance for the effect of storage time (S)
and brand of UHT milk (B} on its pH value during
storage at room LEMPErature ............ccoevierieeicrreernnian

5 Analysis of variance for the effect of storage time (S)
and brand of UHT milk (B) on its total sohds content
during storage at refrigerator ...

6 Analysis of variance for the effect of storage time (S)
- and brand of UHT milk (B} on its total solids content
during storage at room refrigerator ...........................

7 Analysis of variance for the effect of storage time {5)
and brand of UHT milk (B) on its fat content at
refrigerator ...

28

28

31

31

34

34




9¢

9¢

£S5

€S

or

6F

.................................................. SmJEJQduLQl o0l
e 3881015 Suunp JUNUCI [RINpN] [APULLX0IpAY

22y s uoe (g) yrwr IHN Jo puewq pue (S)
owg 23EI01S JO 193)J3 21} JO] IOURLIBA JO SISA[RINY

............................................................ 101?198!.‘;}91
je 33e101s Suump JuMUes [ermpmy [Ayurixorpiy

3y su uo {g} yju JHN jo pueiq pue (S)
2wm) a5RI0IS JO 103J2 24} IO} 20URMEA JO SISA[BUY

---------- amgeradural woer 1e a3rioys Fuump Juuos

sureydsoyd sy uo (g) e THN Jo pueiq pue (S)
aurny 281015 JO 199]J2 Y] 10] IJUBLBA JO SISA[RUY

""""""""""" 101e1351321 J8 9Feso1s Suump Juspuod

stuoydsoyd syt uo (@) YW LHN J0 pueiq pue (S)
auiy 29RI0)S JO 19313 41 IO] AdUBLIEBA JO SISA[RUY

--------- 2amieraduid) wool je S8e0)s SuLmp JuAmod

350398] SN uo (d) W 1HN Jo puelq pue (S)
awry 28e10JS JO 193112 2P 10] DUBLIRA JO SISATRUY

............................................ Jﬂlﬂlgﬁmaﬂ le 1.[131“03

asoloe] S uo (g) W[ [HN jo pueq pue (S)
atnr} 98€10)S JO 192]J2 JU1 IO IJUBLIBA JO SISA[RUY

L

61

81

91

) |

adeg

"ON 3[qBL




99

99

£9

£9

6%

65

-------------------- 10je1a3uyar e afe10)s SuLmp $31098

mopoo syt uo (g) W 1HN Jo pueq pue {§)
Jw) 238I0NS JO 102 ) I0F JOUBLIBA JO SISA[BUTY

---------- amjerdwa) ool je afei01s Funmp sumjos

Jmaunpas sit wo (g) [ LH(1 JO pueiq puE (S)
aum) 23e101S JO 1097J2 ) JOJ 2UBLIBA JO SISA[RUY

"""""""""""" 1032133131 J8 25e10)s SuLmp sumyoa

JUSUITP3s $1 0O (g} Y[ LH[} jo puer] pue (S)
awm 2381018 JO 19912 o) 10] IOURLIBA JO SISAJRIy

"""""""""""" ameladma) wool je 98e10)s FuLmp

anges YL SHuo (g) yu [HN Jo puelg pue ()
aw) 28RI0IS JO 12912 AL 10J DURLIBA JO SISA[RUY

................................. JmmanggJ 1.3 Q%B.[DJS Smp

anpea e L s uo () I [HN JO puelq pue (S)
ST 2TRI0IS JO 1921 M) I0J JOUBLIBA JO SISA[BUY

................................................... 10}3138!.1;@.1 [I[()OJ
1e 33e10)s FULIND  1GDITOD [RIRIIN] [APIWAXOIPAY

[enujed s;ruo (g) Yuu [H(Y jo pueiq pue ()
awn 2581015 JO 103D AP 10] JoURLIA JO SISA[RUY

................... B L L T T T R Jﬂlﬂ‘lgggal
1B 9Ferojs Sulmp JuNUOY (MmN [AYIIMIAXOIPAY

jegwajod s wo (g) i JHM Jo puelq pue (S)
I} 25BI01S JO 10912 Y} I0] I0UBLIEA JO SISATRUY

LT

9

154

44

£

[

1Z

"ON JI9EL




L

69

""""""" 1018135121 W01 18 28e101s Futmp sa109s

INOAR]] S)I uo {g) Yrw [HN Jo pueiq pue ()
2 2821015 JO 1991J3 ) I0] IDUBLIRA JO SISA[RDY

"""""""""""" J01Ra251Iy21 J8 9FRI0)S SULmMp $31028

mose[y si ue (g) ya fHN JO poeiq pue (S)
aun) 28v10)S JO 199172 S 10] 2DUBTIBA JO SISATRUY

""""""" amyeiadwa) wooi je 2881035 Sunmyp s1005

mo1ed sit uo (g) Y [HN jo pueiq pue (S)
3wty 8RIOLS JO 103[J3 Y} 0] ADUBLIRA JO SISA[RUY

0€

6¢

8T

INECT)

A




IX

rFig No

10

11

Effect of storage time and brand of UHT milk
on its fat content during storage at refrigerator ....

Effect of storage tmme and brand of UHT milk
on its fat content during storage at room
TEIMPETATUIC .o ceeeec et ecaeevare e erees

Page j
36

36

12

13

14

15

16

17

Effect of storage time and brand of UHT milk
cn its totalN content during storage at refrigerator

Effect of storage time and brand of UHT milk
on its total N content during storage at room
TEMLPETALUIE L...ovieeiceeiien s ceeeeae e e
Effect of storage time and brand of UHT milk
cn its non-protien N content during storage at
Tefrigerator ...

Effect of storage time and brand of UHT milk
on 1ts non-protien N content during storage at
room temperature.............. et nn

Effect of storage time and brand of UHT milk
on its non-casein N content during storag at
refrigerator.. ..o U

Effect of storage time and brand of UHT milk
on 1ts nen-casein N content during storage at
FOOIM FEMPETAIITE. ....ooieirce s e

39

39

42

42

44

44




18

19

20

21

Effect of storage time and brand of UHT milk
on its lactose content during storage at
refrigerator............cooi

Effect of storage time and brand of UHT milk
on 1its lactose content during storage at room
EMPETATUTE ... e

Effect of storage time and brand of UHT mulk
on its calcium content during storage at
TEETIZETAIOT. ...

Effect of storage time and brand of UHT milk
on its calcium content during storage at  room
temperatilre ..o VIO

47

47

51

51

22

23

24

25

Effect of storage time brand of UHT milk on its
phosphorous  content  during storage  at
refrigerator. ...cooveece

Effect of storage time and brand of UHT milk
on its phosphorous content during storage at
TOOM TEMPETATUTE. .. .oveevivce i reeecicne e

Effect of storage time and brand of UHT milk
on its free HMF content during storage at
TEfTIZETALON. ...ovev e

Effect of storage time and brand of UHT milk
on its phosphorous content during sterage at

o tamnarataea

52

52

53

AN




