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1. Texture Profile Analyzer
2. Hardness
3. Adhesiveness
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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 at 4 °C

Color Control

Values

Storage Time
(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 87.8410.36 A 87.3410.47 A
L* 22 85.62+ 0.50 85.40+53 28 85.34+47 28 85.30+0.72 %8
45 83.68+0.32%¢ 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 B -4.29+0.10 -4.29+0.10 8 -4.24+0.04 @8
45 -4.23+0.05 -4.21+0.15% -4.22+0.08 -4.15+0.10%8
1 12.54+0.10 *A 12.41+0.19 *A 12.43+0.16 *A 12.38+0.17 *A
b* 22 12.33+0.17 % 12.28+0.20 B 12.27+0.08 248 12.25+0.09 2B
45 12.25+0.09 %8 12.19+0.10 %8 12.17+0.12 %8 12.14+0.15 %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 +0.12bA 2.53+0.07 A
(N) 22 2.55 +0.07 a8 2.50 +0.05 @A 2.40 +0.09 beA 2.32 +0.06 B

45 2.28 £0.10%¢ 2.21+0.11%8 2.09 +0.182B 1.92 +0.08 ¢

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

22 0.643+0.010 0.623 +0.019 0.610 +0.018 0.606+0.021 %A

aAB abB abB
45 0.621+0.018® 0.600 +0.018 0.582+0.023°® 0.573+0.017 "
abB

L -0.337 + -0.317 + -0.303 + -0.283 +
Adhesiveness 0.0408 0.04284 0.055% 0.0258
(N.mm) 22 -0.320 + -0.307 + -0.297 + -0.287 +

0.040% 0.0328A 0.045% 0.050%
45 -0.310 + -0.303 + -0.297 + -0.293 +
0.026% 0.064% 0.0513A 0.035%

1 8.25+0.34 @ 8.12 +0.18 @ 8.09 +0.11 3 8.05 +0.38

Springiness 22 8.22+0.223  819+0.18**  8.05+0.20**  8.05+0.36 2
mm

(mm) 45 8.16+0.31%A  8.16+027*  810+0.26°A  8.01+0.24 %A

1 1.90 £0.02 @A 1.77 £0.47 bA 1.68 £0.03 A 1.55 +0.06 9A
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1.64 +0.07
1.42 +0.10 ¢

Gumminess 22

1.56 +0.08 @B 1.46+0.02°  1.41+0.08 B
1.33+0.11 %€ 1.22£0.15%C  1.10+0.04 ®°

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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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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