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Table 1: The results of analysis of the variance of the spreadability of processed cheese

average of squares Degrees of freedom

Sources Change

1243.92" 1 egg white
1152.72" 1 Soy protein isolate
292.3" 1 corn oil
385.8" 2 Time
15.01" 1 Egg white / soy protein isolate
8.49” 1 Egg white/corn oil
31.68" 2 Egg white / time
0.22"™ 1 Soy Protein Isolate / Corn QOil
4.49” 2 Soy protein isolate / Time
1.357 2 Corn oil/time

Yoy
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0.17™ 1 Egg white / soy protein isolate / corn oil
23.67" 2 Egg white / soy protein isolate / time
9.36" 2 Egg whites/corn oil/time

6.62" 2 Soy protein isolate/corn oil/time
4.46" 2 Egg white/soy protein isolate/corn oil/time
99/89 - R?

3.66 48 Error

p=>0.05 :ns(non-significant) «p<0.01:** «p<0.05:*
(a) THE EFFECT OF TIME ON THE

SPREADABILITY FEATURE
<
(b) INTERACTION EFFCT OF EGG WHITE

PROTEIN - SOY PROTEIN ISOLATE ON
SPREADABILITY PROPERTIES

White Egg-0-— m white Egg
P1. PI1-0
<
(&} [aa]
o

Yoy
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(C THE EFFECT OF EGG WHITE PROTEIN -
CORN OIL INTERACTION ON
SPREADABILITY PROPERTIES

B White Egg-0 ® white Egg-1

(d) EFFECT OF EGG WHITE PROTEIN - TIME
INTERACTION ON SPREADABILITY
PROPERTIES

B White Egg-0 ® white Egg-1

ME. ME. ME-
o
@)
w
.

<

(e) CORN OIL - TIME INTERACTION EFFECT ON
SPREADABILITY PROPERTY

H Corn Qil-0 ® Corn Qil-1

lMEl .ME. .ME.
<
[2a]
(&}
o
w
w
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(f)

INTERACTION EFFECT OF SOY PROTEIN

ISOLATE - TIME ON SPREADABILITY
PROPERTIES

mSPI-0 mSPI1-1

ME .ME ME
<<
o
(@)
w
w

Fig 1: (a, b, c, d, e, f) Diagrams of the effect of time and formulation variables on the spreadability characteristics of
processed cheese
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Table 2: The results of the analysis of the variance of the conjunction characteristic of processed cheese

average of squares Degrees of

freedom

Sources Change

[ERN

0-00755'*%@
0-1825;-;;.
0-029*5;-

0.099"*
0.366™
0.286**

B N RPN R NN RPN R RPN P e

egg white
Soy protein isolate
corn oil
Time

Egg white / soy protein isolate

Egg white/corn oil

Egg white / time

Soy Protein Isolate / Corn Qil

Soy protein isolate / Time
Corn oil/time

Egg white / soy protein isolate / corn oil

Egg white / soy protein isolate / time
Egg whites/corn oil/time

Soy protein isolate/corn oil/time

Egg white/soy protein isolate/corn oil/time

R2

Error

p>0.05 :ns(non-significant) p<0.01:s% p<0.05:s
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(@) The effect of time on conjunction properties

A 0.7

5 .

C

0.6
0.5
0.4
0.3
0.2
0.1

0

Time-2 Time-1 Time-0
b The interaction effect of soy protein isolate - egg white protein on
( ) conjunction properties

A 0.9
0.8
B 0.7
C 0.6
D 0.5
0.4
0.3
0.2
0.1

0

SPI1-1 SPI-0
B White Egg-0 ® white Egg-1
(C) Interaction effect of soy protein isolate - corn oil on conjunction
proprties

A 1
B 0.8
¢ B 0.6
0.4
0.2

0

Corn Qil-1 Corn Qil-0

mSPI-0 mSPI1-1

Yov
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( d) Interaction effect of egg white protein - time on conjunction
properties
0.8
A
BC 0.7
D B
0.5
0.4
0.3
0.2
0.1
0
Time-3 Time-2 Time-1
B White Egg-0 ® white Egg-1
(e) Interaction effect of corn oil - time on conjunction properties
0.8
A
B
C AB 0.7
b C 0.6
0.5
0.4
0.3
0.2
0.1
0
Time-3 Time-2 Time-1
H Corn Qil-0 m Corn Oil-1
(f) Interaction effect of soy protein isolate - time on conjunction
proprties
A
C B 0.8
C
£ D 0.6
0.4
0.2
0
Time-3 Time-2 Time-1

W SPI-0 mSPI1-1

Fig 2: (a, b, c, d, e, ) Diagrams of the effect of time and formulation variables on the conjunction properties of
processed cheese

YOA



~~~~~~ S s Sas s 2 @Blb Oby 5b s OLen 5 s
o s Sl Wpes Bb SHIdl el s ey S S oS ¥

C)_}w LS)""'@K‘ r_g.: ole BE (Cfvpu" o.l.:.ﬁ.w Asls /d)\}-)
Wy anag gl p andlas ol @l sl Ol (g )lsbas
o (Gl Aied gusl B L;.J QYM IR T Jrageen

W‘uﬁkh‘tif“uﬁﬁﬂﬁaﬁu"ﬁ)‘@"v’d

@t.a -0
[1] Natghi, L., (2019). The effect of using basil
seed gum and xanthan gum on the

physicochemical and textural properties of
Iranian low-fat white cheese. New Journal of
Food Science and Technology (Food Science
and Technology), number 1, volume 12, page 27-
45,

[2] Abedini, N., Nasirpour, A. and Natghi, L.
(2016). The effect of xanthan gum and soy
protein isolate on the physicochemical properties
of processed cheese. Iranian Journal of Food
Science and Technology, number 66, volume 4,
page 247-258.

[3] Talbot-Walsh, G., Kannar, D., & Selomulya,
C. (2018). A review on technological parameters
and recent advances in the fortification of
processed cheese. Trends in Food Science &
Technology, 81, 193-202.

[4] Mulsow, B. B., Jaros, D., & Rohm, H.
(2007). Processed cheese and cheese analogues.
Structure of dairy products, 1, 210-235.

[5] Kapoor, R., & Metzger, L. E. (2008). Process
cheese: Scientific and technological aspects—A
review. Comprehensive Reviews in Food Science
and Food Safety, 7(2), 194-214.

[6] Bansal, V., Kanawjia, S. K., Khetra, Y.,
Debnath, A., & Deshmukh, G. (2022). Steady
and dynamic rheological properties of cheese
dip: Effect of milk proteins, fat and cheddar
cheese. Measurement: Food, 8, 100066.

[7] Kuang, H., Yang, F., Zhang, Y., Wang, T., &
Chen, G. (2018). The impact of egg nutrient
composition and its consumption on cholesterol
homeostasis. Cholesterol, 2018.

[8] Liu, L., Meng, Y., Dai, X., Chen, K., & Zhu,
Y. (2019). 3D printing complex egg white
protein objects: properties and optimization.
Food and Bioprocess Technology, 12, 267-279.
[9] Surai, P. F., & Sparks, N. H. C. (2001).
Designer eggs: from improvement of egg
composition to functional food. Trends in food
science & Technology, 12(1), 7-16.

[10] Barrera-Arellano, D., Badan-Ribeiro, A. P.,
& Serna-Saldivar, S. O. (2019). Corn oil:

Yyo4

S Sz 0y Hedal s 4 i 4 5 L
3y e Dl SIS U S b 0L g
osb 4 e S 0 S s ey ladised
M Jols mb glae 3l Ll ke
S op 0l D03 sy s Ol [f e 05 el
e Ol e CB IS LA sl OliS gl S S
D550 3 b 05T skl ppam pde 5 Hpam )3) edd
S 3 SIS Gl e gl 5SSy ()3
35 alEl ol s ol il sk sk 4 e
a1 e S5 R0 5§ e e ek Sl sla 4 s
2 Sk PGS Shs Olpe iide & sk 4
sdalio g3 ole )3 )3 (o) 5§ e 05T edede o>
5 00Ws Mg danl s n Jlite Jl pizeen A2 S
ool golsLl Ol ol c2I8 L &S sls LS
5 Bl Gl sy gl wgel 3L gl B aS
Lo dypl 85, Aol BB gl agas 55 JAul5el ol
LoaS ob Ol Sousw Sis » ol Jl op zio
C M en i Gl gel (S Ol C3)S
S dol>= c:\:; ke Oemead (3L TalS (g ylaliae )jjo
2 Ol /osd 8y 5 Ob/bsw dynl By bl
e Ol ke CBAS L oS sl Ol Sase S
3 bpe donl GSsn sl pde 5 Hpam 53) el
Db w sy gl e Saesn Sns (C0d s,
Sol= sl e uiAlS ol sl JLZALS $lslixe
Soosk g Rie O3 P s L donl s,
il s n e J 0 (Sosey (Ses Olze (nsieS
Sl wses 3 5 e sle 53 Ol s 25, 5 Ole/ s
A3 S edalie &5 i, 5 b danl s ol
S 313 OLE 53 t0les [fm 055 oo blie 1 e
S &gl v.<:..~)~ S sl Ol Cde S L



VFeY J\JJA AR 092 AYA D)L&)'jl

[17] Szafranska, J. O., & Sotowiej, B. G. (2020).
Effect of different fibres on texture, rheological
and sensory properties of acid casein processed
cheese sauces. International Journal of Food
Science & Technology, 55(5), 1971-1979.

[18] Guiné, R. P., Fontes, L., & Lima, M. J.
(2019). Evaluation of texture in Serra da Estrela
cheese manufactured in different dairies. Open
Agriculture, 4(1), 475-486.

[19] Jackson, P. P. J., Wijeyesekera, A., &
Rastall, R. A. (2023). Inulin-type fructans and
short-chain  fructooligosaccharides—their role
within the food industry as fat and sugar
replacers and texture modifiers—what needs to
be considered. Food Science & Nutrition, 11(1),
17-38.

[20] Vaziri, M., Mazaheri Tehrani, M.,
Mortazavi, S.A. and Esmaili, M. (2017).
Evaluation of the formulation of expandable
process cheese produced from coupe cheese, soy
isolates and inulin. Iran Journal of Food
Sciences and Industries, No. 80, Volume 15,
Pages 171-188.

[21] Stovar, S., Waziri, M. and Tamjidi, F.
(1401). Sensory characteristics of processed
cheese enriched with inulin and egg white
powder. Iranian Journal of Food Sciences and
Industries, No. 126, Volume 19, Page 163-
173.Dai, S., Lian, Z., Qi, W., Chen, Y.,

[22] Tong,X., Tian, T., ... & Jiang, L. (2022).
Non-covalent interaction of soy protein isolates
and catechin: Mechanism and effects on protein
conformation. Food Chemistry, 384, 132507.

Y7o

composition, processing, and utilization. In Corn
(pp. 593-613). AACC International Press.

[11] ElHadad, S. S., & Tikhomirova, N. A.
(2018).  Physicochemical  properties  and
oxidative stability of butter oil supplemented
with corn oil and dihydroquercetin. Journal of
Food Processing and Preservation, 42(10),
e13765.

[12] Tang, C. H. (2017). Emulsifying properties
of soy proteins: A critical review with emphasis
on the role of conformational flexibility. Critical
Reviews in Food Science and Nutrition, 57(12),
2636-2679.

[13] Kim, M. H., Kim, S. Y., Ko, J. M., Jeong,
D. Y., &Kim, Y. S. (2012). Biological activities
of cheonggukjang prepared with several soybean
cultivars. Food Science and Biotechnology, 21,
475-483.

[14] Tian, H., Guo, G., Fu, X,, Yao, Y., Yuan,
L., & Xiang, A. (2018). Fabrication, properties
and applications of soy-protein-based materials:
A review. International journal of biological
macromolecules, 120, 475-490.

[15] Cabanos, C., Matsuoka, Y., & Maruyama,
N. (2021). Soybean proteins/peptides: A review
on their importance, biosynthesis, vacuolar
sorting, and accumulation in seeds. Peptides,
143, 170598.

[16] Song, B., Zhu, P., Zhang, Y., Ju, N., Si, X,,
Pang, X., ... & Zhang, S. (2023). Preparation and
quality assessment of processed cream cheese by
high hydrostatic pressure combined thermal
processing and spore-induced germination.
Journal of Food Engineering, 341, 1113109.



JFST No. 138, Vol. 20, August 2023 ABSTRACT

Journal of Food Science and Technology (Iran) &
Ll
Homepage:www.fsct.modares.ir N

Scientific Research

Investigating the effect of storage time on the rheological characteristics of processed
cheese produced from egg white, corn oil and soy protein

Sohrabi, P.*, Vaziri, M. *°, Tamjidi, F.*
1. PhD Student, Department of Food Science& Technology, College of Agriculture, Islamic Azad
UniversitySanandaj Branch, Sanandaj, Iran.
2. Assistant Professor, Department of Food Science&Technology, College of Agriculture, Islamic Azad
UniversitySanandaj Branch, Sanandaj, Iran.
3. Assistant Professor, Department of Food Science & Engineering, Faculty of Agriculture, University of Kurdistan,
Sanandaj, Iran

ABSTRACT ARTICLE INFO

In this research, the effect of storage time on the characteristics of
extensibility and consistency of processed cheese samples produced from
egg white, corn oil and soy protein was investigated. First, in order t0 . i ed- 2023/2/17
optimize the formulation of processed cheese from the central composite  accepted: 2023/5/28

Article History:

statistical design at three levels for three independent variables including
soy isolate protein (0, 7.5, 15% W/V), corn oil (0, 8, 16% by V/V).) and Keywords:
egg white (0, 3, 6% V/V) were used. On the other hand, the optimal
formulation of processed cheese was obtained with the objective of
maximum scores of the two characteristics of extensibility and texture egg white,
continuity, using the utility function method. Finally, the effect of storage
in three time periods (0, 1, and 2 months) on the two characteristics of
extensibility and consistency of the optimized sample texture was SOy protein isolate
investigated by relying on physical changes. According to the obtained

processed cheese,

corn oil,

results, the effect of time on the extensibility characteristic showed that
with the passage of time, the extensibility of processed cheese samples 10.22034/FSCT.20.138.119
increased significantly in the negative direction. According to the results, DOR:20.1001.1.20088787.1402.20.138.12.4
the interaction effect of egg white/time and corn oil/time; It showed that

with the passage of time (in the presence and absence of egg white and *Corresponding Author E-Mail:

corn oil), the expandability of the produced samples increased Moharam.vaziri@gmail.com
significantly in the negative direction. Also, the effect of time on

consistency characteristics showed that with the passage of time, the

consistency of processed cheese samples decreased significantly. The

results of this study are favorable for the development of processed

cheese and dairy products containing egg white, corn oil and soy protein.

AR



