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Abstract

This study aimed to develop fermented cream cheese supplemented with chia seed powder (0.5%) and various
levels of apple powder (0%, 3%, 6%, and 9%; Con, MD3, MD6, and MD9) and evaluate its physicochemical and
sensory properties. The moisture content of the MD3 sample was significantly higher than the control (p<0.05).
Fat content showed a decreasing tendency with increasing levels of apple powder, while the ash content of the
MD9 sample was significantly higher than the other samples (p<0.05). The pH of the samples significantly
increased as the level of apple powder increased (p<0.05). Electronic nose combined with principal component
analysis clearly differentiated the samples according to the level of apple powder added; indicating distinct aroma
patterns among the treatments. Electronic tongue also revealed differences in taste profiles, showing increased
sweetness and sourness intensities in samples containing higher levels of apple powder. In the sensory evaluation,
the MD3 sample showed the highest scores in overall traits compared with the other samples. Based on these
results, the addition of 3% apple powder was considered the most appropriate level for producing fermented cream
cheese in terms of quality and sensory characteristics. These findings suggest that the addition of apple powder

and chia seed powder can effectively enhance the quality characteristics of fermented cream cheese.

Key Words: Fermented cream cheese, Apple powder, Chia seed powder, Physicochemical properties,

Sensory evaluation
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Table 1. Proximate composition of fermented cream cheese with chia seeds and apple added as natural

additives.
Malus domestica
Traits Con
MD3 MD6 MD9
Moisture (%) 62.45+1.18° 67.48+2.262 65.13+2.79% 66.17+1.06%
Fat (%) 17.18+1.99? 12.42+1.67° 11.39+1.98° 8.03+1.18¢
Ash (%) 0.86+0.30° 0.95+0.44b 0.73+.42° 1.75+0.072

All values are means+ SD.

**means on the same bar with different letters are significantly different (p<0.05). Con: natural
fermented cream cheese: MD3: fermented cream cheese with 3% Malus domestica: MD6: fermented
cream cheese with 6% Malus domestica: MD?9: fermented cream cheese with 9% Malus domestica.

Chia seed was added at a constant level of 0.5% across all treatments.
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Table 2. Color values of fermented cream cheese supplemented with chia seeds and apple powder as
natural additives.

Malus domestica

Traits Con

MD3 MD6 MD9
Lightness (L) 74.3241.17° 69.21+0.87° 68.49+1.11° 66.91+0.06¢
Redness (a%) 3.34+1.61™ 4.72+1.28™ 3.76+0.84" 4.03+0.26™
Yellowness (b”) 7.55+0.84¢ 8.10+0.37¢ 9.39+0.26° 11.25+0.16*

All values are means+ SD.

**means in the table with different letters indicate significant differences (p<0.05). Con: natural
fermented cream cheese: MD3: fermented cream cheese with 3% Malus domestica: MD6: fermented
cream cheese with 6% Malus domestica: MDO9: fermented cream cheese with 9% Malus domestica.

Chia seed was added at a constant level of 0.5% across all treatments.
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Table 3. Sensory evaluation of fermented cream cheese supplemented with chia seeds and apple

powder as the natural additives.

Malus domestica

Traits Con
MD3 MD6 MD9

Appearance 9.71+0.49? 9.57+0.53? 9.00+0.58% 7.57+0.53P
Granularity 9.14+0.69 9.14+0.69 8.71+0.76 8.29+0.95
Flavor 9.43+0.79% 8.86+0.69? 8.14+0.69% 7.29+0.76"
Off-flavor 9.43+0.98% 8.71+0.76% 8.14+1.07% 7.43+0.53P
Acidity 9.00+0.82% 7.86+1.212 8.14+0.69" 8.00+1.00°
Taste 9.14+0.69% 8.43+1.13% 8.14+0.69% 7.43+0.53°
Creaminess 8.86+0.69° 9.29+0.76% 8.57+0.98% 8.57+£1.27%
Overall acceptability 9.29+0.76% 8.71+0.76% 8.14+0.69% 7.29+0.49°

All values are means+ SD.

**means on the same row different letters are significantly different (p<0.05). Con: natural fermented
cream cheese: MD3: fermented cream cheese with 3% Malus domestica: MD6: fermented cream
cheese with 6% Malus domestica: MD9: fermented cream cheese with 9% Malus domestica. Chia

seed was added at a constant level of 0.5% across all treatments.
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447  Figure 1. pH of fermented cream cheese supplemented with chia seeds and apple powder as natural

446

448 additives. *Ymeans on the same bar with different letters are significantly different (p<0.05). Con:
449 natural fermented cream cheese: MD3: fermented cream cheese with 3% Malus domestica:
450 MD6: fermented cream cheese with 6% Malus domestica: MD9: fermented cream cheese
451 with 9% Malus domestica. Chia seed was added at a constant level of 0.5% across all

452 treatments.
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455  Figure 2. Viscosity of fermented cream cheese supplemented with chia seeds and apple powder as

456 natural additives. *® means on the same bar with different letters are significantly different (p<0.05).
457 Con: natural fermented cream cheese: MD3: fermented cream cheese with 3% Malus

458 domestica: MDG6: fermented cream cheese with 6% Malus domestica: MD9: fermented

459 cream cheese with 9% Malus domestica. Chia seed was added at a constant level of 0.5%
460 across all treatments.
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Figure 3. Radial graph for taste attributes of fermented cream cheese with varying apple powder
concentrations while maintaining a constant level of chia seed powder addition. 7-sensor
array (Ref 803-0175; Astree electronic tongue) was used, and the results were expressed as
AHS (sourness), PKS, CTS (saltiness), NMS (umami), CPS, ANS, and SCS. Con: natural
fermented cream cheese: MD3: fermented cream cheese with 3% Malus domestica: MDG6:
fermented cream cheese with 6% Malus domestica: MD9: fermented cream cheese with 9%

Malus domestica. Chia seed was added at a constant level of 0.5% across all treatments.
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473  Figure 4. Principal component analysis (PCA) plot for E-tongue taste attributes of fermented cream

474 cheese with varying apple powder concentrations while maintaining a constant level of chia
475 seed powder addition. Con: natural fermented cream cheese: MD3: fermented cream cheese
476 with 3% Malus domestica: MD6: fermented cream cheese with 6% Malus domestica: MD?9:
477 fermented cream cheese with 9% Malus domestica. Chia seed was added at a constant level of
478 0.5% across all treatments.
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Figure 5. Aroma profile gas chromatogram of fermented cream cheese with varying concentrations of

chia seed and apple powder. Peaks were identified in order of elution as follows: 1:
Methanethiol; 2: propan-2-one; 3: 1-Propanol; 4: butane-2,3-dione; 5: butan-2-one; 6: 2,3-
Pentanedione; 7: Propyl acetate; 8: Propyl propanoate; 9: (Z)-4-heptenal; 10: ethyl
decanoate. Con: natural fermented cream cheese: MD3: fermented cream cheese with 3%
Malus domestica: MD6: fermented cream cheese with 6% Malus domestica: MDO:
fermented cream cheese with 9% Malus domestica. Chia seed was added at a constant level

of 0.5% across all treatments.
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Principal component analysis (PCA) of the electronic nose (E-nose) aroma profile of
fermented cream cheese as affected by different levels of apple powder addition. Con:
natural fermented cream cheese: MD3: fermented cream cheese with 3% Malus domestica:
MD6: fermented cream cheese with 6% Malus domestica: MD9: fermented cream cheese
with 9% Malus domestica. Chia seed was added at a constant level of 0.5% across all

treatments.



