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1. Cheese Blend
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2. Schreiber test
3. Back Lighting
4. Thresholding
5. Melting Degree
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Table 1 Stages of mixing and producing Pizza

Processed Cheese

Time

Stage explanation (min)

1 Adding Base cheese
Adding 1/2 Cream and Na citrate
Adding White cheese

Adding rest of Cream and Na citrate

a b~ W DN

Filling in 1.5 kg mould

6 Transferring to refrigerator

10
15
40
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8. Ease of stretch
9. Bonferroni
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6. Percentage Oil Area (POA)
7. Texture Analyser
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Table 2 Chemical properties of raw materials

pH Fat (%) Moisture (%) Protein (%) Salt (%)
Base Cheese 5.25 0.5 57.11 36.78 0
White Cheese 4.23 20 60.23 18.56 4
Cream - 60 -- --
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Table 3 Chemical properties of experimental

samples
samole H Moisture Fat Protein  Salt
PeP ) ) ) %)

1 5.6° 507 165° 2657 023
2 5.5¢ 526° 18 28 0.5°
3 549 507 212 21 082
4 581% 487 2070 2P 0.6

5 567 5071% 1982° 207° 087

Different letters within the column indicate sigoént
difference P<0.05Comparison of means by
Bonferroni's method with = 0.05).

o Ol (S 5 e o n 0 S W
22l ey 5 SSoled gl dsei by L e
Pl @ s Vlise oy (o Slame B ¢ sems

I e e

Table 4 Textural properties of pizza cheese samples dstioigge

Melting Degree (%) Time (day)/
28 14 0 sample
258.5+12.7°  244.6+2.3° 202.3+7.5 1
210.9+5.8%"  204.7+11.% 179.5+10.8 2
255+3.5° 225.4+3.4°®  175.8+15.9 3
263.8+12 254.8+7.8° 242.4+8 .6 4
252.2+5.7° 245.1+1.8°  228.8+3.f0cde 5

Different letters within the column indicate sigo#nt difference & 0.05 Comparison of means by Bonferroni's
method witho = 0.05).
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Figl Meltability of cheese samples during storage
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Table5 Oiling off of mozzarella angrocessed pizza cheesamplesiuring storage

Percentage Oil Area (POA) (%)

Time (day)/ sample

28 14 0

429.4+14.8 390+19.7° 346.9+16.3> 1
257+9.7¢ 249.5+7.6°  213.1+22.8 2

413.1+1.9° 328+12.8°  260.2+64.8° 3

430.3+14.8 407.5+17.8° 336.8+22.4° 4

297+15.5% 279.1+0.4°  262.3+17.6° 5

Different letters within the column indicate sigoént difference & 0.05 Comparison of means by Bonferroni's
method witho = 0.05).
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Fig 2 Oiling off of cheese samples during storage
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Table 6 Stretch lengttof mozzarella angrocessed pizza cheesmmplesluring storage

stretch length(cm)

Time (day)/ sample

28 14 0
41.33+0.99° 45.42+4.14 50+QF 1
10.58+0.79 12.5+2.35 17.12+1.97% 2
24.77+3.8%°%"  23.65+6.75° 42.13+6.64° 3
14.48+4 96° 24.06+3.158%%¢"  31.81+3.83° 4
19.57+1 . fof 35.33+5.06™ 41.15+2.98° 5

Different letters within the column indicate sigo#nt difference & 0.05 Comparison of means by Bonferroni's
method witho = 0.05).
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Fig 4 Peak stretch force of cheese samples during

storage
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Fig 3 Stretch length of cheese samples during
storage
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Table 7 Peak stretch forcef mozzarella angrocessed pizza cheessmplesluring storage

Peak stretch force (N)

Time (day)/ sample

28 14 0
0/795+0/055°9  0.986+0.028°  1.249+0.108 1
0.972+0.287°"  1.398+0.117° 1.687+022" 2
1.123+0.096"  1.436+0.112°  1.789+0.059 3
0.310+0.053 0.412+0.0483  0.543+0.10% 4
0.314+0.08% 0.366+0.10Y  0.713+0.139° 5

Different letters within the column indicate sigoént diffe
method witha

Ly s ol (abu‘ Ol 34 GoSa L S (ad) Olas b

ﬁ)]b&(’wlcu\;b)jTr.A‘jé

gl =

[1] Law, B.A, & Tamime, A.Y. 2010.
Technology of Cheesemaking, 2nd ed.
United Kingdom: A John Wiley & Sons,
Ltd., Publication, 482 pp.

[2] Oberg, C. J. 1991. Factor affecting stretch,
melt, and cook color in mozzarella
cheese.28th Annual Marschall Italian Cheese
Seminar. Madison, Wisconsin, USA, pp 89-
97.

[3] Hicsasmaz, Z., Shippelt, L., & Rizvi, S. H.
2004. Evaluation of Mozzarella Cheese
Stretchability by the Ring and Ball Method.
Journal of Dairy Science, 87, 1993-1998.

[4] Shaker, R.R., Attlee, A., Kasi, H., Osaili,
T.M., Al Nabulsi , A. & Ababneh, H.A.
2012. Comparison of the quality of low
moisture mozzarella cheese made from
bovine, ovine and caprine milk3ournal of
Food, Agriculture & Environment, 10 (2),
89-93.

[5] Andreatta, E, Fernandes, A.M, Santos,
M.V, Mussarelli,C , Marques, M.C &

Oliveira, C.A.F. 2009. Composition,
functional properties and sensory
characteristics of Mozzarella cheese

manufactured from different somatic cell

counts in milk.Brazlian Archives of Biology

& Technology, 52(5), 1235-1242

[6] Anbukkarasi, K., UmaMaheswari, T.,

Hemalatha T., Dhiraj Kumar, N., Prashant,
S., Rashmi, HM. & Rameshwar, S. 2013.
Production of low browning Mozzarella

cheese: Screening and characterization of
wild galactose fermentingStreptococcus

rence K 0.05 Comparison of means by Bonferroni's
=0.05).

S domsi -t
A S 0y K o5k @ hasn nl mls el
ol (6,8 o3Il Slus sea plad 2 (P +/00) (suls e
@ Caslie 5 S Jb Dlosar Sk 4l il
Loy S o3 sk 5o e o gla wised R3S
ot 3 b Sl sy 5 Ll anils (ool pee LlalS
o bt edalin ol ine il Lsy by 0ol
52 S s YA b 55 T i (63 Shee Sl sas
390 Slos g fus@ms@;umwcém
Sl s 35 0 IS Dby e ok 3 e
L gto o 55 5,1kl B 5 ol s 33 1 s 5 g
oo dle o I sy IS LM s il
slezsil 5l 2 5 slaasdl 5l LU Sleds 511 J g Ol 5
CokS L Jsame (1K Ol slgml B 5 S bl
iS gl Oasl Sl edel e E=E 4y Lol
o o Lo g5 L 5 Oga3T Sy 3l esliad b sy
S8 SWS Losndy b s B O e s il
Gledsy pl 8 S ans U5 e psal Bl
350 sl el (6,8 sl g B8 s 5l e
B ledss o a5 s slallax 5 LAL e o

ol oy Bl s LT s

d‘b J.GJJS...‘.'J—O

Cislee pan YAV led b B s s ol
N N P N P T

x&u\%&éu obijJ.% C,S;J:cufwhjj U’l‘ BE s S


https://fsct.modares.ac.ir/article-7-3066-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 |

\yan J‘JJD'- N 092 At o‘)‘wu.iv

[17] Wang, H.-H., & Sun, D.-W. 2004.
Evaluation of Oiling off property of cheese
with computer vision: Influence of cooking
conditions and sample dimensiordeurnal
of Food Engineering, 61, 57-66.

[18] Gunasekaran, S. & Ak. M.M.1997.
Measuring physical and functional properties
of cheese. National Cheese Technology
Forum, Dec. 9-10, Chicago, IL.

[19] Fife, R.L., McMahon, D.J. & Oberg. C.J.
1996. Functionality of low fat Mozzarella
cheeseJournal of Dairy Science 79,1903—
1910

[20] McMahon, D.J., Fife, R.L. & Oberg, C.J.
1999. Water partitioning in Mozzarella
cheese and its relationship to cheese
meltability. Journal of Dairy Science
82,1361-1369

[21] Mizuno, R., & Lucey, J. A. 2005. Effect
of two type of emulsifying salts on the
functionality of nonfat pasta filata cheese.
Journal of Dairy Science, 88,3411-3425.

[22] Kiely, L.J., P.S. Kindstedt, G.M.
Hendricks, J.E. Levis, J.J Yun, and D.M.
Barbano. 1993. Age related changes in the
microstructure of Mozzarella cheeseurnal
of Food Structure 12, 13-20.

[23] Kindstedt, P.S., Kiely, L.J. & Gilmore,
J.A. 1992 Variation in composition and
functional properties within brine-salted
Mozzarella cheesdournal of Dairy Science,

75, 2913-2921.

[24] Institute of Standards and Industrial
Research of Iran. 2003. Milk and milk
products - Mozzarella (Pizza cheese) -
Specification and test methods. ISIRI
Number 4658.

[25] Institute of Standards and Industrial
Research of Iran. 2003. Milk and milk

products - Processed cheese - Specification.

ISIRI Number 4659.

[26] Bertola, N.C., Califano, A.N.,
Bevilacqua, A.E., and Zaritzky, N.E996.
Textural changes and proteolysis of low-
moisture Mozzarella cheese frozen under
various conditions. Lebensmittel
Wissenschaft und Technologie 29,470-474.

[27] Tunick, M.H., Mackey , K. L. , Shieh,
James J., Smith, P. W., Cooke, P.,and
Malin, E. L. 1993. Rheology and
microstructure of low-fat Mozzarella cheese.
International Dairy Journal 3, 649—662.

A\

thermophilus strains. International Journal
of Advanced Research 1(5),83-96

[7] Visser, J. 1991. Factors affecting the
rheological and fracture properties of hard
and semihard cheese, In Rheological and
Fracture Properties of Cheese, IDF Bulletin
No. 268, 49-61. Brussels: International
Dairy Federation.

[8] Lawrence, R.C., Creamer, L.K. & Gilles, J.
1987. Texture development during cheese
ripening.Journal of Dairy Science 70,1748—
1760

[9] Noel, Y. & Lefier, D. 1991. Factors
affecting the consistency of ripened soft and
semi-soft cheese, in Rheological and
Fracture Properties of Cheese, IDF Bulletin
No. 268. 44-48. Brussels: International
Dairy Federation.

[10] HajiMohammadi Farimani,R., 2008.
Optimization of Pizza Processed Cheese
Formulation, M.S. thesis in food science,
Faculty of Agriculture, Ferdowsi University
of Mashhad., Iran, 112 pages

[11] Institute of Standards and Industrial
Research of Iran. 2002. Cheese and
Processed cheese - Determination of total
solids content (reference method). Test
method. ISIRI Number 1753.

[12] Institute of Standards and Industrial
Research of Iran. 2006. Milk and milk
products -Determination of titrable acidity
and pH value - Test method. ISIRI Number
2852.

[13] Institute of Standards and Industrial
Research of Iran. 1977. Determination of
chloride content (reference method). ISIRI
Number 1809.

[14] Institute of Standards and Industrial
Research of Iran. Determination of fat
content of cheese and Processed Cheese.
ISIRI Number 760.

[15] Institute of Standards and Industrial
Research of Iran. 1998. Determination of the
protein Content of Processed Cheese. ISIRI
Number 1811.

[16] Wang, H.-H. & Sun, D.-W. 2002. Melting
characteristics of cheese: analysis of effects
of cooking conditions using computer vision
technology. Journal of Food Engineering,

51, 305-310.


https://fsct.modares.ac.ir/article-7-3066-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-18 |

JEST No. 64, Val. 14, June 2017 ABSTRACT

Evaluation of Functional Properties of M ozzar ella and Processed
Pizza Cheese during storage

Erfani Javanfekr, S. M., Habibi Najafi, M. B. &1

1. MSc of Food Science & Technology
2. Professor, Department of Food science and TéapyoFaculty of Agriculture, Ferdowsi University Blashhad,
Mashhad, Iran
(Received: 2014/12/22 Accepted: 2015/04/22)

Along with the increase in pizza cheese productiath consumption, identifying the trends of alterting
functional properties of this product in order tntrol its quality is becoming very important. In this
study, the changes in Functional properties ofggsed pizza cheese and low moisture mozzarellsehee
samples collected from local manufactures in Khemaggrovince, Iran were analyzed. Three samples of
commercial processed pizza cheeses and one cornairlergi moisture Mozzarella cheese as well as a
sample of processed pizza cheese prepared accddlitige formulation previously optimized in our
laboratory, were collected and stored at 4 ° Caiobwm packages until the day of experiment. Funatio
properties of all samples such as stretch lengtx lmad, oiling off and meltability were measuretda
analyzed in days 0, 14 and 28 after productiorgdneral, Statistical analysis showed that storamge t
had a significant (0.05) effect on all measured properties, so thastretch properties of low moisture
mozzarella cheese and all samples of processed plizese were decreased significafply 0.05)
during the storage period, whereas meltability aitidg off, follow a significant increase in trendone

of the properties evaluated were out of their stathdhind acceptance levels at the end of the sfesif |
Therefore, it is concluded that the storage of piazeese in the fridge instead of freezer up tonooeth
after production is suggested to be an alternativerotect the product from the damage caused by
freezing and defrosting while maintaining the oyabf the product at the end of the shelf life. The
efficacy of TPA and image processing techniguesthia measurement of functional properties
(stretchability, oiling off and meltability) of pia cheese samples was also confirmed in this study.

Keywords: Pizza Cheese, Functional properties, Stretchtaid#ity, Oiling off

“Corresponding Author Email Addredsabibi@um.ac.ir

AY


https://fsct.modares.ac.ir/article-7-3066-en.html
http://www.tcpdf.org

