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Figure 1. Calculations of texture profile analysis
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Figure 2. Effect of different concentration of caffeine and impact of storage time on the lightness (L*) of
ultrafiltrated cheeses.
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Table 1. Color characteristics of ultrafiltrated cheeses containing caffeine with different concentrations during

45 days storage at4°C

Color Storage Time Control

Values
(Day)

Cheese contains
0.2% caffeine

Cheese contains
0.6% caffeine

Cheese contains
0.4% caffeine
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1 88.23+1.11 88.05+0.06 A 87.84+0.36 A 87.34+0.47 A
L* 22 85.62+ 0.50 85.40+53 %8 85.34+47 %8 85.30+0.72 %8
45 83.6810.32% 83.34+0.48 *C 83.15+0.99 *C 82.42+0.47 °C
1 -4.49+0.05 @ -4.44+0.11°A -4.45+0.17 % -4.41+0.18
a* 22 -4.36+0.18 2B -4.29+0.10 % -4.29+0.10 28 -4.24+0.04 A8
45 -4.23+0.05 B -4.21+0.15 % -4.22+0.08 28 -4.15+0.10 %8
1 12.54+0.10 #A 12.41+0.19 27 12.4340.16 2A 12.38+0.17 2A
b* 22 12.330.17 % 12.28+0.20 2B 12.27+0.08 2B 12.25+0.09 2B
45 12.25+0.09 12.19+0.10 %8 12.1740.12 %8 12.1440.15 %8

Different small and capital letters indicate significant differences (p<0.05) in each row (treatments) and column (days) for

each cheese characteristics, respectively.
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Figure 3. Effect of different concentration of caffeine and impact of storage time on the texture

characteristics of ultrafiltrated cheeses.
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Table 2. Texture characteristics of ultrafiltrated cheeses containing caffeine with different concentrations

during 45 days’ storage at 4 °C.

Characteristics  Storage Time

Caffeine content (%)

(Day) 0 0.2 0.4 0.6
Hardness 1 2.83+0.15%  2.66+0.10%A  256+0.12PA  253+0.07%A
(N) 22 255+0.07®  2.50+0.05%A  240+0.09°A  2.32+0.06°

45 2.28 £0.10°C 221+0.11®  2.09+0.18%8  1.92+0.08%C

1 0.673+0.027 0.665 +0.011 0.656 +0.024 0.613+0.037°A
Cohesiveness aA abA abA

22 0.643+0.010 0.623 +0.019 0.610 +0.018 0.606-+0.0215A

aAB abB abB
45 0.621+0.018® 0.600 +0.018 0.582+0.023%8 0.573+0.017 *A
abB

L -0.337 + -0.317 + -0.303 + -0.283 +
Adhesiveness 0.040% 0.042%A 0.055% 0.025%
(N.mm) 22 -0.320 + -0.307 + -0.297 + -0.287 +

0.040%A 0.032%A 0.045%A 0.050%A
45 -0.310 + -0.303 + -0.297 + -0.293 +
0.026%4 0.06434 0.0518A 0.035%

1 8.25+0.34°*  81240.18*  8.09+0.11*  8.05+0.38*

Springiness 22 8.22+£0.223  8.19+0.18%  8.05+0.20%  8.05+0.36 %A
mm

(mm) 45 8.16+0.31*  816+0.27**  810+0.26%  8.01+0.242A

1 1.90+0.02%  1.77+0.47P°A  1.68+0.03°A  1.55+0.06 %
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1.64 +£0.07 8
1.42 £0.10

Gumminess 22
(N) 45

1.41+0.08 B
1.10 +0.04 ¢

1.46 £0.02 bcB
1.22 +0.15 *C

1.56 +0.08 B
1.33+£0.11 %

Different small and capital letters indicate significant differences (p<0.05) in each row (treatments) and column (days) for

each cheese characteristics, respectively.

bl Ol WS15 il desl el ol
o3lital o35 500 (o b 5 SIAnS| 2T Lol go 5 gyl
O3 a5 3550 (9303 Ol 4 plde @L'wp): osle ol 5l
— e Ole Sl by o Jpame SOy ol S
Slge 395 posdhe aS (ol Slovs ooy Ol s QB LS
Sl 5 035 SK Sl OF 55 55 50 555 Ol e (s ae
3551 em 35 sy e 555N e ke 4 M Olslacy
Satole b5 SIS Bl bl w2415y
P 5 VL gldas 230 slls & (ol i
ol s S e bl 1 pglle Slas les) G as
e b s Ky Gl Sy p Bl 035530 3 candla
i 5ls LS Geds ol @l S ey e3 T Ak
e o3 T ey il sl lale 8IS 05 5
Ll 55,580 (6,5 0oy e b L* Lasls j2als
—aisad Sl bl b* gar asls o sl
5 Sy ot Ol oS 015 0L w3 LTS5 o le
JB osbe 88 CBlE Ol RISIL oy e
5 s Bl sl J s ool falS e
DB LY Gl Egad b dals e ged Ol Siw o
aseia (B8 L sl slakisal pes
S sls Ol ppemes 3L BT s ) s S
Slapatls (Rl o w415 iy 4 B 058l
Sagsme Slas bl s 3 6 pdip il 5 (Stir
SN syt 3 IS Ol oMoy s S
Sols e 5 sl sl et li ple po el Sl
A 0Bl 0353l Ge ol s el i
B L LA oy a5 Sl s s e o3I Lk
Chle gl e ey (plds) SO) kS el w

A3 S jasie Wl pe Olgea 85 WU/t

221

Sl »ads g oY I8 SO Ll S
sbs i e L LI s Ole St
A3 s oSS R Ol 4 8 2l -
OLS axils o 5l e a5 3yls oLl OF @ old 3,0y (5
D¥YT 35 5 o 5L s ad ol Sl w0 4 ged o 305 (55 8
Gk gei ol by, JUT Sl sal covsas 2 Gl
IS Sl I S b A a Y s 3 ey
polde (S Oley e i3S ORI 5 23 Ay
— e OO Lol sl el eyl Sy S
Glaanly ulul 5 (P> +/00) 15 b b ged o (5413
S193 (bod i gladised (S Ol (Ragh o
fo sl Lged) =YYV NMM 3sde 53 (5,106
T sl & 5ad) =4 /YAY B (oLl Ul s 03 pudlS
S higloil Olse 51 ite (eSS sl 535 3 8IS
MM 53 5dme 53 (eSS 6555 (b 58 o gladi el
A G (S sl 5s5 53 S T (g5l & sas) A/YO
e (A e OLL s foe TN (g5l &)
5o (YOl UL 5 ol 5 (rassy o o elas S
5 Sman Sl g pp S b Ol
2ol B (e by e 5 (s 08

L 03 LT3 ke iy slad sad ol I

6 S o 4

S sl bl S e esl gl 51 SIS S S

Ty S ran Sl 50250 G5 4 (S e S e
Dyd g St Al 5 g5 il gl il
)JOTJ)MQJHW&‘?}&LAQ%)JL{DJWQ



....&)6\.&;}‘9‘5(;%30[:&%5&)}3

OHKan 5 oy 43

oolod 4 63 8 Lash b ml Sl sy f Sl e

Ly a5 Sl Cole 08 b 5 5 3L e 1/EV V)0
5 SIS psle oKl (g5l 5 Liasn il S

e 1

[1] Godos, J., Tieri, M., Ghelfi, F., Titta, L.,
Marventano, S., Lafranconi, A., & Grosso, G. (2020).
Dairy foods and health: an umbrella review of
observational studies. International Journal of Food
Sciences and Nutrition, 71(2), 138-151.

[2] Rozenberg, S., Body, J. J., Bruyere, O., Bergmann,
P., Brandi, M. L., Cooper, C., & Reginster, J. Y.
(2016). Effects of dairy products consumption on
health: benefits and beliefs—a commentary from the
Belgian Bone Club and the European Society for
Clinical and Economic Aspects of Osteoporosis,
Osteoarthritis and Musculoskeletal
Diseases. Calcified Tissue International, 98, 1-17.

[3] Verruck, S., Balthazar, C. F., Rocha, R. S., Silva,
R., Esmerino, E. A., Pimentel, T. C., & Prudencio, E.
S. (2019). Dairy foods and positive impact on the
consumer's health. Advances in Food and Nutrition
Research, 89, 95-164.

[4] Tunick, M. H., & Van Hekken, D. L. (2015). Dairy
products and health: recent insights. Journal of
Agricultural and Food Chemistry, 63(43), 9381-
9388.

[5] Prentice, A. M. (2014). Dairy products in global
public health. The American Journal of Clinical
Nutrition, 99(5), 1212S-1216S.

[6] Rizzoli, R., Abraham, C., & Brandi, M. L. (2014).
Nutrition and bone health: turning knowledge and
beliefs into healthy behaviour. Current Medical
Research and Opinion, 30(1), 131-141.

[71 Michaelidou, A., Katsiari, M., Kondyli, E.,
Voutsinas, L. & Alishanidis, E. (2003). Effect of a
commercial adjunct culture on proteolysis in low-fat
Feta-type cheese, International Dairy Journal, 13,
179-189.

[8] Santiago-Lopez, L., Aguilar-Toala, J. E.,
Hernandez-Mendoza, A., Vallejo-Cordoba, B.,
Liceaga, A. M., & Gonzélez-Cérdova, A. F. (2018).
Bioactive compounds produced during cheese

222

23 586 Sz Slme Ol S a4 Ll pe Jb a0
234LI3 oy o S V0 r Sl Uslee p S oo £00) S,
Slee ple 8 ne ple D53 op ol (OVLS 5 s

Sgas dx g Lla B8 Llde
‘;HJJ-G -0

ripening and health effects associated with aged
cheese consumption. Journal of Dairy
Science, 101(5), 3742-3757.

[9] van Mierlo, L. A., Arends, L. R., Streppel, M. T.,
Zeegers, M. P. A., Kok, F. J., Grobbee, D. E., &
Geleijnse, J. M. (2006). Blood pressure response to
calcium supplementation: a meta-analysis of
randomized controlled trials. Journal of Human
Hypertension, 20(8), 571-580.

[10] Sieber, R., Stransky, M., & de Vrese, M. (1997).
Laktoseintoleranz und Verzehr von Milch und
Milchprodukten [Lactose intolerance and
consumption of milk and milk products]. Zeitschrift
fir Erndhrungswissenschaft, 36(4), 375-393.

[11] Walther, B., Schmid, A., Sieber, R, &
Wehrmiller, K. (2008). Cheese in nutrition and
health. Dairy Science and Technology, 88(4-5), 389-
405.

[12] Mio¢inovié, J., Puda, P., Radulovié, Z., Pavlovié,
V., Miloradovi¢, Z., Radovanovi¢, M., & Paunovi¢,
D. (2011). Development of low fat UF cheese
technology. Mljekarstvo, 61(1), 33.

[13] Danesh, E., Jooyandeh, H., Samavati, V., &
Goudarzi, M. (2017). Effect of enzymatic
transglutaminase treatment on textural and sensory
properties of low-fat UF-Feta cheese incorporated
with  whey proteins using response surface
optimization. Iranian Food Science and Technology
Research Journal, 13(2), 282-294. (In Persian)

[14] Torabi, F., Jooyandeh, H., & Noshad, M. (2021).
Evaluation of  physicochemical, rheological,
microstructural, and microbial characteristics of
synbiotic ultrafiltrated white cheese treated with
transglutaminase. Journal of Food Processing and
Preservation, 45(6), 1-11.

[15] Glade, M. J. (2010). Caffeine—not just a
stimulant. Nutrition, 26(10), 932-938.

[16] Rend a, G., & De Caterina, R. (2020). Caffeine.
Principles of nutrigenetics a d nutrigenomics. pp. 335



VEUE g YY) 6595 07 6l

[)lﬂl L;llj.'b @WJF_’L“M

—340. Available at: https://dokumen.pub/principles-
of-nutrigenetics-and-nutrigenomics-fundamentals-of-
individualized-nutrition-9780128045725-
0128045728.html

[17] Tel Adigiizell K., & Korogl, O. (2022). Caffeine
intake and bone mineral density in postmenopausal
women. Giilhane Medical Journal, 64, 262-267.

[18] Pimpley, V. A., Maity, S. & Murthy, P. S. (2022).
Green coffee polyphenols in formulations of
functional yoghurt and their quality attributes.
International Journal of Dairy Technology, 75(1),
159-170.

[19] Niimi, J., Eddy, A.l., Overington, A.R., Heenan,
S.P., Silcock, P., Bremer, Ph.J., & Delahunty, C.M.
(2014). Cheddar cheese taste can be reconstructed in
solution using basic tastes. International Dairy
Journal, 34(1), 116-124.

[20] Tan, G. & Korel, F. (2007). Quality of flavored
yogurt containing added coffee and sugar. Journal of
Food Quality, 30(3), 342-356.

[21] Yademellat, M., Jooyandeh, H., & Hojjati, M.
(2018). Comparison of some physiochemical and
sensory properties of low-fat stirred yogurt containing
Persian and Balangu-Shirazi gums. Journal of Food
Science and Technology (Iran), 14(72), 313-326. (In
Persian)

[22] Jooyandeh, H. (2009). Effect of Addition of
Fermented Whey Protein Concentrate on Texture of
Iranian White Cheese. Journal of Texture Studies, 40,
497-510.

[23] Jooyandeh, H. & Minhas K.S. (2009). Effect of
Addition of Fermented Whey Protein Concentrate on
Cheese Yield and Fat and Protein Recoveries of Feta
Cheese. Journal of Food Science and Technology,
46(3), 221 -224.

[24] Rostamabadi, H., Jooyandeh, H., & Hojjati, M.
(2017). Optimization of physicochemical, sensorial
and color properties of ultrafiltrated low-fat Iranian
white cheese containing fat replacers by Response
Surface Methodology. Journal of Food Science and
Technology (lran), 14(63), 91-106. (In Persian)

[25] Torabi, F., Jooyandeh, H., Noshad, M., &
Barzegar, H. (2020). Texture, Color and Sensory
Characteristics of Synbiotic Ultrafiltrated White
Cheese Treated with Microbial Transglutaminase
Enzyme during Storage Period. Journal of Food
Science and Technology (Iran), 17(98), 135-145. (In
Persian)

223

[26] Rostamabadi, H., Jooyandeh, H., Hojjati, M.
(2016). Optimization of Iranian low -fat cheese with
addition of Persian and almond gums as fat replacers
by response surface methodology. Research and
Innovation in Food Science & Technology (lran),
5(3), 235 -248. (In Persian)

[27] Danesh, E., Jooyandeh, H., Goudarzi, M. (2017).
Improving the rheological properties of low-fat
Iranian UF-Feta cheese by incorporation of whey
protein concentrate and enzymatic treatment of
transglutaminase. Journal of Food Science and
Technology (lran), 14(67), 285-298. (In Persian)

[28] Shaddel R., & Rajabi-Moghaddam, Sh. (2024).
Production and Evaluation of  Caffeine
Nanochitosome and Instant Drink Powder Enriched
with It. Iranian Food Science and Technology
Research Journal, 20(1), 135-152.

[29] Fox, P. F., Guinee, T. P., Cogan, T. M. and
McSweeney, P. L. (2000). Fundamentals of cheese
science. Aspen Publishers, Inc., USA.

[30] Aminifar, M., Hamedi, M., Emam-Djomeh, Z.,
& Mehdinia, A. (2013). The effect of ovine and
bovine milk on the textural properties of lighvan
cheese during ripening. International Journal of
Dairy Technology, 66(1), 45-53.

[31] Dinkgi, N., Kesenkas, H., Seckin, A. K., Kinik,
O, & Gong, S. (2011). Influence of a vegetable fat
blend on the texture, microstructure and sensory
properties of kashar cheese. Grasas y Aceites, 62(3),
275- 283.

[32] Bourne, M. (2004). Relation between texture and
mastication. Journal of Texture Studies. 35(2), 125-
143.

[33] Cooke, D.R., Khosroshahi, A., & Mcsweeney,
P.L.H. (2013). Effect of gum tragacanth on the
rheological and functional properties of full-fat and
half-fat cheddar cheese. Dairy Science and
Technology, 93(1), 45-62.

[34] Milani, J. M., Khedmati, S., Hasansarai, A. G., &
Golkar, A. (2017). The effect of Tragacanth gum in
physicochemical and textural properties of Lighvan
cheese during ripening. Research and Innovation in
Food Science and Technology, 6(1), 103-114. (In
Persian)

[35] Creamer, L. K., & Olson, N. F. (1982).
Rheological evaluation of maturing Cheddar
cheese. Journal of Food Science, 47(2), 631-636.


https://onlinelibrary.wiley.com/authored-by/Pimpley/Vaibhavi+A
https://onlinelibrary.wiley.com/authored-by/Maity/Supriya
https://onlinelibrary.wiley.com/authored-by/Murthy/Pushpa+S

....&)6\.&;}‘9‘5(;%30[:&%5&)}3

O, Kan 5 oy o3 ypmn

[36] Sahan, N., Yasar, K., Hayaloglu, A. A., Karaca,
0. B., & Kaya, A. (2008). Influence of fat replacers
on chemical composition, proteolysis, texture
profiles, meltability and sensory properties of low-fat
Kashar cheese. Journal of Dairy Research, 75(1), 1-
7.

[37] Zisu, B., & Shah, N. P. (2007). Texture
characteristics and pizza bake properties of low-fat
Mozzarella cheese as influenced by pre-acidification
with citric acid and use of encapsulated and ropy
exopolysaccharide producing cultures. International
Dairy Journal, 17(8), 985-997.

[38] Nosrati, G., Jooyandeh, H., Hojjati, M., &
Noshad, M. (2024). Evaluation of the textural
characteristics of synbiotic ultrafiltrated cheese
containing demenirelized UF-whey and lactulose
powders. Journal of Food Science & Technology
(Iran), 20(143), 108-125. (In Persian)

[39] Chevanan, N., Muthukumarappan, K., Upreti, P.
& Metzger, L. E. (2006). Effect of calcium and
phosphorus, residual lactose and salt-to-moisture ratio
on textural properties of cheddar cheese during
ripening. Journal of Texture Studies. 37(6), 711-730.

[40] Jooyandeh, H., Goudarzi, M., Rostamabadi, H.,
& Hojjati, M. (2017). Effect of Persian and almond
gums as fat replacers on the physicochemical,
rheological, and microstructural attributes of low - fat

224

Iranian White cheese. Food Science and Nutrition, 5,
669 -677.

[41] Dabour, N., Kheadr, E., Benhamou, N. &
Lapointe, G. (2006). Improvement of texture and
structure of reduced-fat cheddar cheese by
exopolysaccharide-producing Lactococci. Journal of
Dairy Science, 89, 95— 110.

[42] Roginski, H., Fuquay, J.W. & Fox, P.F. (eds.)
(2003). Low-fat cheese. In Encyclopedia of Dairy
Science (H. Roginski, J.W. Fuquay and P.F. Fox, eds.)
pp. 438-444, Academic Press, Oxford, UK.

[43] McSweeny, P. L. H. (2004). Biochemistry of
cheese ripening. International Journal of Dairy
Technology, 57(2-3), 127-140.

[44] Awad, S., Ahmed, N. E. & EI-Soda, M. (2013).
Application of salt whey from Egyptian ras cheese in
processed cheese making. Food and Nutrition
Sciences, 4(9B), 79- 86.

[45] Kealy, T. (2006). Application of liquid and solid
rheological  technologies to  the  textural
characterization of semi -solid foods. Food Research
International, 39(3), 265 -276.

[46] Gomaa, E.A. (1990). Ultrafiltration in soft white"
domiati"  cheese  manufacture.  Dissertation,
Department of Food Science and Human Nutrition,
East Lansing, MI. Michigan State University, USA.



JFST No. 156, VVol. 21, February2025

ABSTRACT

Journal of Food Science and Technology (Iran)

x?‘l“/ Homepage:www.fsct. modares.ir

ann®

Scientific Research

Study on textural and color characteristics of UF-white cheese containing

caffeine

Hossein Jooyandeh®!, Behrooz Alizadeh Behbahani? Fatemeh Kazemian Rad?®

1. Professor, Department of Food Science and Technology, Agricultural Sciences and Natural Resources
University of Khuzestan, Mollasani, Iran
2. Associate Professor, Department of Food Science and Technology, Agricultural Sciences and Natural
Resources University of Khuzestan, Mollasani, Iran.

3. PhD Student, Department of Food Science and Technology, Agricultural Sciences and Natural Resources
University of Khuzestan, Mollasani, Iran.

ARTICLE INFO

ABSTRACT

Article History:
Received:2024/5/17
Accepted:2024/6/26

Keywords:

UF-Cheese,
Caffeine,
Hardness,
Lightness,

Storage time

10.22034/FSCT.21.156.211.

*Corresponding Author E-
hosjooy@asnrukh.ac.ir

For various reasons such as increasing awareness, reducing fatigue,
increasing energy and reducing tiredness, caffeine consumption is popular
among consumers as a drink and also as an additive. In addition, the
consumption of caffeine causes weight loss by reducing appetite, and for this
reason, its use in the formulation of food supplements has been considered.
Therefore, the consumption of ultrafiltrated (UF) cheese containing caffeine,
in addition to being a very good source of nutrients and useful substances
needed by the body, increases energy and reduces fatigue, which makes a
person more energetic. In this study, caffeine with different concentrations
of 0 (control sample), 0.2, 0.4 and 0.6% was added to UF white cheese and
the color changes (L*, a* and b* indices) and textural properties (hardness,
cohesiveness, adhesiveness, gumminess and springiness) of the product were
studied during 45 days of storage in the refrigerator. The results of color
evolution showed that the L* index decreased with the increase of caffeine
concentration (p< 0.05) and passing the storage period (p< 0.001). In
addition, no significant effect was observed by adding caffeine to UF-cheese
on a* and b* indices, but the storage time caused a significant decrease (p<
0.01) in both parameters. The degree of hardness, cohesiveness and
gumminess of the UF-cheeses decreased significantly with the increase of
caffeine concentration from 0.2 to 0.6% and with the passage of storage time
(p< 0.01). Adhesiveness and springiness values also decreased with
increasing caffeine concentration and storage time, but these changes were
not significant (p> 0.05). Based on color and texture quality, there were no
significant differences between control and sample containing 0.4% caffeine.
Therefore, by using the concentration of 0.4% caffeine, it is possible to
produce an energizing and invigorating UF-cheese.
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