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Fig 1 A: The effect of inulin-gelatin ratios and fat percent on pH, B:The effect of storage time and different ratios of
inulin to gelatin on pH, C: The effect of fat percent and storage time on pH
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Fig 2 A: The effect of inulin-gelatin ratios and fat percent on acidity , B:The effect of storage time and different
ratios of inulin to gelatin on acidity, C: The effect of fat percent and storage time on acidity
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Fig 3 A: The effect of inulin-gelatin ratios and fat percent on moisture content, B:The effect of storage time and
different ratios of inulin to gelatin on moisture content, C: The effect of fat percent and storage time on moisture
content, D:The effect of different ratios of inulin to gelatin on moisture content

G dslole s S ke oS s e OB asn onl b

LorTsls cillas s ool b 5 ol il 2ol oy
o3le Lo s Ol o V5 @ o sul o 36 D=t IS s
Szt osle deoys Ol i oSl 0l o3l QLA o
3 oYs a sl dens WVe 4 Y0 s 4 Gl
4 IVO Glacd 4 Gl S ol Aoy Ol o S
sbiass mbowl % ST VR U BN WS TR VA L
Casby Sals Jlis 4 &S das e olis (VaA) Grett Cole

Y

2 MM S 5 deos Ll s Ol C-t S
S oS Olp e S8 war g bl cugby o) Ol
Wl odgs § S el il o ge (K e sl
Ui o o3 GBI L dms e 0L SO 48 shiles
Imam Jome ;Aminifar .l sl it esle s s
Ol oy 3 250 o ladead Sl ) 4 (0FAY)
45;;.&\4:5\;);‘3.\:.”)&@5»,;&@@@;}9}


https://fsct.modares.ac.ir/article-7-18417-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

\Y4A %JJ‘ A 093 ‘/\Vo‘)l.o...z

oVt

Dry matter ((3%6)) B)

EE)

E LRl
£
=
& LER]
LR
'
A e (W) 2T 1S
O Dheladsre (W) 870 T3 Ll Ll ) R
Two Component Mix o)
.. —
LS
o}
§ - s T
% - =
E na
-3 —
-
-8
T T T T T
A il ) ors LR L] L2 LY
B Getatme (W) 155 1 A 1 G EFS [F]

U:‘i‘]s‘ L}S Jﬁl:- P PRGN J:.J_ CA.BL DL Kad J';i‘)s‘ JS‘ BE Ly

Dry matter ({%)) A)

v

£
E
{-j s
Ee Y
15
A ey (Y DTS oaFs n ATE 1rs
B Oatateve () 1 15 LTS L] LT -2 oFs
" Dry matter ({%)) )
4T
=3
B
=
ﬁ 128

1% s 4 30

C: Fat (%)

Fig 4 A:The effects of inulin-gelatin and fat percentage ratios on dry matter content, B:The effects of storage time
and different ratios of inulin to gelatin on dry matter content, C: The effects of fat percentage and storage time on dry
matter content, D:The effect of different ratios of inulin to gelatin on dry matter content

Yoosas 0o e Gl S Ao Ol sl 4 Y3

el il 3 S sy e
2GS Ol e 5 e Loy 36 G0 S
Sl O 5l S K8 s e 0lES |y K Ao Ol
S Sl Aoy Ol o deoss 5 SIS e
oz Oy V3 4 sl glacs 36 D-o s
Qo3 Ol oy S ISE ol bl s o 0LiS 1) S
sdalice 5V5 a4 gul Y0 4 IVO i 5 S
Lo > Ol op Aty LS oo sdallis &S shilen J5 25
DMe oy S 5 V5 a4 d gul el oS el 8s S
laatl mli b oClhae ol il (Gdpl (Sl

\Yo

Kol —£-¥
doys 5 oV a ol Glecans U Olg e A-o IS
Syhge edalin & shilen 35 ) p SeS Ol 2 L 2y
e Do a Kl ey Ol o Aoy SRl L
45 CiS L s 30 3550 53 Iy sl 4l alS s e
corse V5 A Gl Cad Al Lo sy V0 s s
o Ao Yo Ol 53 Js ssd e Sl dens il

Al e Sals S o)
GES e 5 gl 4 V5 glaces 56 Boo IS
ISl sl osls G135y 50 ) S Ao ys Olse

S SR L (IS e i 5 oSG o gl o


https://fsct.modares.ac.ir/article-7-18417-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

s S5 2 55V5 5 sl S5 s

Lsls ol (Yo)8) ol Kes 5 Jian-qiang [oY] 5,0 Saew
i AtV 5 e cosd B 6y, Sl 055330 4

[0¢] o sl e

Salt (%)) (B)

.
=
=1
=
(=1
1
B Ostatess () 9.5 0ars L] (B2 Y 1T
A e (%) 1 TS 1ars L] 12 ors
Two Component Mix (D)
13 =4
133 —
LI
£
g 1145 —4
T {
10% - J_
1 —
T T T T T
A e 03 aaFs 1 13F% 155
B Geatatows (% 118 rars 1 o ors

el 03551 &Sl 3550 55 (Y0 0L, Kes 5 Alizadeh
Sheolde 5 a5ls o Cusby Al Bl s S LB 4 g L
4 53 Sad cdale [0Y] 550 clles dalS o 1y Ll (5o 5

pH}ﬁdLﬁ)‘&NCf ‘fJ"J:"iM“‘\“:’ e)}J'.é\ 4._.3‘3‘ )‘J.EA

Salt ((%)) A)

2

24

C: Fat (%)

E2

B Cemtaten (W) 175 L2 1 (-1 o2

Salt (%)) <)

D Time (Day)

1% .. n kel 0 0

C: Fat (%)

Fig 5 A: The effect of inulin- gelatin ratios and fat percent on salt, B: The effect of gelatin- inulin ratios and shelf
lifeon salt C: Effect of fat percent and storage time on salt, D: The effect of inulin-gelatin ratios on salt

Sl G5V s ) s el o oSl
ollasl Sl 5 esls spe L Yolise sy AS Gl S
Ok kS Olyr Volige sy Sb 3 1) o p2als 5l b
A3l 3l Y 3lse sl Sy slu 53 ssleel U &yl

ct.o -0

[1] Liu, H., Xu, X. M., &Guo, S. D. (2007).
Rheological, texture and sensory properties of

Al

Z -
S 4t —L
sla ozl pay o530 esle 58 a 03538l Ol pl 3kl b
Sl O b3S 51 ol 02 LB cpl Ll el e 2
LoEs o dle o ool Il 3 el sl ol S
o o O 5 oS o sl el p s sl
sl SRl i e Sl el 5 eSS Rl

03550 3 55 llas ol alml sl N5 5 sl Osoen


https://fsct.modares.ac.ir/article-7-18417-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

AREVA %JJ‘ N 09> g/\\/a)w

&U\_&— Gujr}l&

rheological and microstructural properties of
imitation cheese containing inulin. Journal of
Food Engineering, 75(3), 388-395.

[12] O’brien, C. M., Mueller, A., Scannell, A. G.
M., & Arendt, E. K. (2003). Evaluation of the
effects of fat replacers on the quality of wheat
bread. Journal of Food Engineering, 56(2-3),
265-267.

[13] Aryana, K. J., Plauche, S., Rao, R. M.,
McGrew, P., & Shah, N. P. (2007). Fat free
plain yogurt manufactured with inulins of
various chain lengths and Lactobacillus
acidophilus. Journal of Food Science, 72(3),
M79-M84.

[14] Spiegel, J. E., Rose, R., Karabell, P.,
Frankos, V. H., & Schmitt, D. F. (1994). Safety
and benefits of fructooligosaccharides as food
ingredients. Food Technology.

[15] Ghanbari, S. E., Khosroshahi, A. A.,
Mortazavi, A., &Tavakolipour, H. (2012).
effect of xanthan gum on textural and
rheological properties of Iranian low—fat white
cheese Iranian Journal of Food Science

and Technology. 8(33):35-45.

[16]Fathi, B., Hesari, J., Azadmarddamirchi,
S.,Peyghambardost, H. &Esmaili, M. (1392).
Fresh cheese production using olive and
canola oil. Iranian Journal of Nutrition and
Food Technology.1:81-92

[17]Taghvaie, Z., Taslimi, A. &Mazloumi, M. T.
(1385). Study of the Low Cholesterol White
Cheese Production with Sunflower Oil. Journal
of Food Science and Technology of Iran. 1:1-
11

[18] Oliveira, N. M., Dourado, F. Q., Peres, A.
M., Silva, M. V., Maia, J. M., & Teixeira, J. A.
(2011). Effect of Guar gum on the
physicochemical, thermal, rheological and
textural properties of green Edam cheese. Food
and Bioprocess Technology, 4(8), 1414-1421.

[19] Kiigiikoner, E., &Haque, Z. U. (2003).
Physico-chemical and rheological properties of
full fat and low fat Edam cheeses. European
Food Research and Technology, 217(4), 281-
286.

[20]Zalazar, C. A., Zalazar, C. S., Bernal, S.,
Bertola, N., Bevilacqua, A., &Zaritzky, N.
(2002). Effect of moisture level and fat
replacer on physicochemical, rheological and
sensory  properties of low fat soft

YV

with  different fat
Science and

low-fat mayonnaise
mimetics. LWT-Food
Technology. 40(6):946-954.

[2] Worrasinchai, S., Suphantharika, M., Pinjai,
S., &Jamnong, P. (2006). B-Glucan prepared
from spent brewer's yeast as a fat replacer in
mayonnaise. Food Hydrocolloids.20(1):68-78.

[3] Drake, M. A., Truong, V. D., &Daubert, C.
R. (1999). Rheological and sensory properties
of reduced fat processed cheeses containing
lecithin. Journal of Food Science. 64(4):744-
747.

[4] Jahani, T. & Azar, M. (2006). Effect of fat
reduction and the use of fat substitute based on
whey protein concentrate on the rheological
properties of low-fat mozzarella cheese.
Iranian Journal of Nutrition and Food
Technology., 1 (2):55-61 .(In parsian)

[5] McMahon, D. J., Alleyne, M. C., Fife, R. L.,
& Oberg, C. J. (1996). Use of fat replacers in
low fat Mozzarella cheesel. Journal of Dairy
Science. 79(11):1911-1921.

[6] Cheng, L. H., Lim, B. L., Chow, K. H.,
Chong, S. M., & Chang, Y. C. (2008). Using
fish gelatin and pectin to make a low-fat
spread. Food Hydrocolloids, 22(8), 1637-1640.

[7] Farhanaki, A., Safari, Z., Ahmadi Goriji, F.,
&Mesbahi, Gh. (2010). Application of gelatin
as fat substitute hydrocolloid in the production
of low-fat cream. Quarterly Journal of Food
Science & Technology. 8(31): 45-52. (In
Parsian)

[8] Tungland, B. C., & Meyer, D. (2002).
Nondigestible oligo - and  polysaccharides
(Dietary Fiber): their physiology and role in
human health and food. Comprehensive
reviews in Food Science and Food Safety, 1(3),
90-109.

[9] Ozer, D., Akin, S., &Ozer, B. (2005). Effect
of Inulin and Lactulose on Survival of
Lactobacillus AcidophilusLA-5 and
BifidobacteriumBifidum BB-02 in
Acidophilus-Bifidus Yoghurt. Food Science
and Technology International, 11(1), 19-24.

[10] Golob, T., Micovic, E., Bertoncelj, J.,
&Jamnik, M. (2004). Sensory acceptability of
chocolate with
inulin. ActaAgriculturaeSlovenica, §3(2), 221-
31.

[11] Hennelly, P. J., Dunne, P. G., O’sullivan,
M., &O’riordan, E. D. (2006). Textural,


https://fsct.modares.ac.ir/article-7-18417-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

w8 S 2 V3 5 sl S5 s

milk coagulation, and syneresis of milk
gels. Journal of Dairy Science, 96(4), 1984-
1996.

[31] Abdali, S. &MotamedZadegan, A. S.
(1393). The effect of substituting a portion of
dry matter with gelatin on the functional
propertiecs of non-fat cashed yogurt. Iranian
Journal of Nutrition and Food Technology. 2:
221-229 (In parsian)

[32] AghazadehMesghi, M., Mohammadi, Kh.,
Toutounchi, S. And Farahaniyan, Z. (1389).
Production of Nonfat Set yogurt using corn
starch and gelatin. Food Science and
Nutrition.7(3): 66-73 .(In parsian)

[33] Sameen, A., Anjum, F. M., Huma, N., &
Nawaz, H. (2008). Quality evaluation of
mozzarella cheese from different milk
sources. Pakistan Journal of Nutrition, 7(6),
753-756.

[34] Guinee, T. P., Mulholland, E. O., Kelly, J.,
& Callaghan, D. J. O. (2007). Effect of protein-
to-fat ratio of milk on the composition,
manufacturing efficiency, and yield of Cheddar
cheese. Journal of Dairy Science, 90(1), 110-
123.

[35] Sheehan, J. J., & Guinee, T. P. (2004).
Effect of pH and calcium level on the
biochemical, textural and functional properties
of reduced-fat Mozzarella cheese. International
Dairy Journal, 14(2), 161-172.

[36] Mahroogi, M., GhodsRoohi, M. &Rashidi,
H. (1395). Investigation of the Effect of
Adding Konjac and Xanthan Hydrochloids on
Chemophilic  Characteristics of  Cheese
Processes.(4):369-382. (In parsian)

[37] Mazloomi, S. M., Shekarforoush, S. S.,
Ebrahimnejad, H., &Sajedianfard, J. (2011).
Effect of adding inulin on microbial and
physicochemical properties of low fat probiotic
yogurt. Iranian ~ Journal of  Veterinary
Research, 12(2), 93-98.

[38] Faraji, N., AlizadehKhaledabadi, M.,
KhosroshahiEslami, A. And Faraji, S., (1391).
Optimization of Low Fat Probiotic Yogurt
Production Using Combined Design. 2(8): 121
- 136 .(In parsian)

[39] Sendra, E., Fayos, P., Lario, Y., Fernandez-
Lopez, J., Sayas-Barbera, E., & Perez-Alvarez,
J. A. (2008). Incorporation of citrus fibers in
fermented milk containing probiotic
bacteria. Food Microbiology, 25(1), 13-21.

VYA

cheeses. International Dairy Journal, 12(1), 45-
50.

[21] Institute of Standards and Industrial
Research of Iran, Milk and its products -
Mozarella cheese. Iranian National Standard,
No. 4658, First Appeal, Second Edition. (In
Parsian)

[22] Institute of Standards and Industrial
Research of Iran, Determination of the Fat
content of cheese and melted cheeses. Iranian
National Standard No. 760, First Revision,
Second Edition .(In Parsian)

[23] Institute of Standards and Industrial
Research of Iran, Determination of pH and
acidity of cheesecloth. National Iranian
Standard, No. 2852, First Appeal, Second
Edition .(In Parsian)

[24] Institute for Standardization and Industrial
Research of Iran, Determination of moisture
and dry matter of Mozzarella cheese. National
Iranian Standard, No. 1753, First Appeal,
Second Edition .(In Parsian)

[25] Institute of Standards and Industrial
Research of Iran, Determination of the
percentage of Mozzarella cheese salt. National
Iranian Standard No. 26, 1809, 709, First
Appeal, Second Edition.(In Parsian)

[26] Akin, M. B., Akin, M. S., &Kirmaci, Z.
(2007). Effects of inulin and sugar levels on
the viability of yogurt and probiotic bacteria
and the physical and sensory characteristics in
probiotic ice-cream. Food chemistry, 104(1),
93-99.

[27] Rezaei, R., Khomeiri, M., Alaami, M.
&KashaniNejad, M., (1392). Investigation of
the effect of inulin on physicochemical,
rheological, sensory and probiotic survival in
frozen yogurt.Journal of Food Science and
Technology. 41(10): 81-90 .(In Parsian)

[28] Rinaldoni, A. N., Campderrés, M. E., &
Padilla, A. P. (2012). Physico-chemical and
sensory properties of yogurt from ultrafiltreted
soy milk concentrate added with inulin. LWT-
Food Science and Technology, 45(2), 142-147.

[29] Dave, J., (2012). Rheological properties
processed cheese spread made whit inulin as a
fat replacer. University of Wisconsin-stout. 1-
53.

[30] Arango, O., Trujillo, A. J., & Castillo, M.
(2013). Influence of fat replacement by inulin
on rheological properties, kinetics of rennet


https://fsct.modares.ac.ir/article-7-18417-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

AREVA %3)‘ N 09> g/\\/u)w

&U\_.o @\mﬂjr}l&

[47] Lucey, J. A., Johnson, M. E., & Horne, D.
S. (2003). Invited review: perspectives on the
basis of the rheology and texture properties of
cheese. Journal of Dairy Science, 86(9), 2725-
2743.

[48] Madadlou, A., Khosroshahi, A., Mousavi,
SM. &Djome, ZE. (2006). Microstructure and
rheological properties of Iranian white cheese
coagulated at various temperatures. Journal of
Dairy Science. 89(7):2359-64.

[49] Meyer, D., Bayarri, S., Tarrega, A.
&Costell, E. 2011. Inulin as texture modifier in
dairy  products. Food Hydrocolloids.
25(8):1881-90.

[50]Aminifar, M., &Emam-Djomeh, Z.(2014).
Changes of Texture, Microstructure and Free
Fatty Acid. Contents of Lighvan Cheese
Traditional Raw Sheep Cheese- During the
Accelerated Ripening. Journal of
Agricultural ScienceTechnology. 16:113-123.

[51] Cole, HH. & Garret, WN. (1980). Animal
agriculture; the biology, husbandry, & use of
domestic animals.

[52] Alizadeh, M., Hamedi, M &Khosroshahi,
A. 2006. Modeling of proteolysis and lipolysis
in Iranian white brine cheese. Food Chemistry.
97(2):294-301.

[53] Pavia, M., Trujillo, A. J., Guamis, B.,
&Ferragut, V. (2000). Ripening control of salt-
reduced Manchego-type cheese obtained by
brine vacuum-impregnation. Food
Chemistry, 70(2), 155-162.

[54] Jian-qiang, Z., Hao, L., Chun, B., Rong-an,
C., & Li-ping, Z. (2014). Effect of sodium
chloride on meltability of mozzarella
cheese. Journal of Northeast Agricultural
University (English Edition), 21(3), 68-75.

AR

[40] Toloui, A., Mortazavi, S. AS, AHLAMI, M.
And Sadiqi Mahounk, AS., (2011).
Physicochemical, texture and  sensory
properties of low-fat Mayonnaise sativa
containing inulin and pectin.Journal of Food
Technology Science. 1(3):35-42.

[41] Sotowiej, B., Glibowski, P., Muszynski, S.,
Wydrych, J., Gawron, A., &Jelinski, T. (2015).
The effect of fat replacement by inulin on the
physicochemical properties and microstructure
of acid casein processed cheese analogues with
added  whey  protein  polymers. Food
Hydrocolloids, 44, 1-11.

[42] Meyer, D., Bayarri, S., Tarrega, A.,
&Costell, E. (2011). Inulin as texture modifier
in dairy products. Food Hydrocolloids, 25(8),
1881-1890.

[43] Kavas, G., Oysun, G., Kinik, O., &Uysal,
H. (2004). Effect of some fat replacers on
chemical, physical and sensory attributes of
low-fat white pickled cheese. Food
Chemistry, 88(3), 381-388.

[44Mallatou, H., &Pappa, E. C. (2005).
Comparison of the characteristics of teleme
cheese made from ewe's, goat's and cow's milk
or a mixture of ewe's and goat's
milk. International Journal of  Dairy
Technology, 58(3), 158-163.

[45] Rudan, M. A., Barbano, D. M., Yun, J. J.,
&Kindstedt, P. S. (1999). Effect of fat

reduction on chemical composition,
proteolysis, functionality, and yield of
Mozzarella  cheesel.Journal of  Dairy

Science, 82(4), 661-672.

[46] Karimi, R., Azizi, M. H., Ghasemlou, M.,
&Vaziri, M. (2015). Application of inulin in
cheese as prebiotic, fat replacer and texturizer:
A review. Carbohydrate Polymers, 119, 85-
100.


https://fsct.modares.ac.ir/article-7-18417-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

JEST No. 87, Vol. 16, May 2019 ABSTRACT

Investigating the combined effect of inulin and gelatin on the
qualitative properties of Mozzarella cheese using a combined
experimental design

AbbasiAsl, S.', Amiri, S. 2, Rezazadeh Bari, M. **

1. M.Sc. Department of Food Science and Technology, Faculty of Agriculture, Saba College of Higher Education
Urmia, Iran.
2. PhD student of Food Biotechnology, Department of Food Science and Technology, Faculty of Agriculture,
University of Tabriz. Iran.
3. Associate Professor, Department of Food Science and Technology, Faculty of Agriculture, Urmia University.
Urmia, Iran.

(Received: 2018/04/03 Accepted:2019/03/12)

Mozzarella is one of the most important cheeses in the Pasta filata group which contains 18 to 30% fat.
Due to the increasing use of Mozzarella cheese, it is necessary to improve its qualitative characteristics.
The aim of this study was to investigate the combined effect of inulin and gelatin and its effecton the
qualitative properties of Mozzarella cheese. In this study, the effect of four independent variables of
inulin, gelatin in different ratios (0.25, 0.62, 1, 1.75%), fat 15 - 30%, and the duration of storage for 1 to
30 days at a temperature of -18 °C. The results showed that the combination of inulin and gelatin could
improve the quality of Mozzarella cheese. Based on the results, an increase in the ratio of inulin to gelatin
in increasing the moisture content and reducing pH, the effect of storage time on moisture reduction and
pH were significant (p<0.05). However, the effect of the ratio of inulin to gelatin, fat percentage and shelf
life on the amount of salt It was unnecessary (p>0.05). The results of this study indicate that the combined
effect of inulin and gelatin in the ratio of 1.75%, due to the development of an expandable tissue, is a
relatively smooth appearance of the fatty, proper taste and oral sensation to improve the qualitative
characteristics of Mozzarella cheese.

Key Words: Mozzarella cheese, Inulin, Gelatin, Combined experimental design
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