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[(Salimian et al., 2016)
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Table 1 — Chemical composition of industrial liquid
kashk (%0, w/w)

Salt (%) Protein (%) Fat (%) Total solids (%)

1.8+0.01 10.0+0.05  3.5+0.03 23.7+0.04

* Means of different treatments in three replicates+
standard deviation
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Table 2 — The effect of garlic extract on pH of industrial liquid kashk samples

Treatments Days
0 7 14 21
Kashk control 4.15+0.00 ™ 4.11+0.01 % 4.05+0.02 % 4.01+0.01 ™
Kashk + 2% garlic extract 4.15+0.01 4.11%0.00 ©® 4.060.01 % 4.02+0.01 "
Kashk + 4% garlic extract 4.16£0.01 P 4.11%0.05 “® 4.060.01 % 4.01+0.00 *
Kashk + 6% garlic extract 4.17+0.05 4.12+0.01 © 4.05+0.03 B 4.01+0.01
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*Means of different treatments in three replicates+ standard deviation

Different lowercase letters in the same column indicate significant differences at the 5% level among treatments; different

uppercase letters in the same row indicate significant differences at the 5% level among storage days.
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Error bars represent standard deviation (n=3). Different letters indicate significant differences (p < 0.05)-

Figure 1- The effect of garlic extract on acidity (D °) of industrial liquid kashk during storage period
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Table 3 — Microbial counts of coliforms, molds, and yeasts in industrial liquid garlic kashk samples

Treatments Coliforms (Log CFU/mlI) Molds (Log CFU/ml)  Yeasts (Log CFU/ml)

Kashk control 0.00£0.00 a 0.00£0.00 a 0.00£0.00 a
Kashk + 2% garlic extract 0.00+0.00 a 0.00+0.00 a 0.00+0.00 a
Kashk + 4% garlic extract 0.00+0.00 a 0.00+0.00 a 0.00+0.00 a
Kashk + 6% garlic extract 0.00+0.00 a 0.00+0.00 a 0.00+0.00 a

* Means of different treatments in three replicates+ standard deviation
Means with small variable letters indicate a significant difference at the 5% level
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Error bars represent standard deviation (n=3). Different letters indicate significant differences (p < 0.05).
Figure 2- The effect of garlic extract on viscosity (Pa.s) of industrial liquid kashk during storage period
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Table 4 —The effect of garlic extract on color parameters of industrial liquid kashk samples

Treatments L* value a* value b* value

Kashk control 74.00 +0.01 ¢ 1.14+0.05° 8.00+0.02
Kashk + 2% garlic extract 71.30£0.05 ¢ 2.33+0.07° 10.00+0.04°
Kashk + 4% garlic extract 64.00 +£0.08° 4.66+0.01° 10.33+£0.01°¢
Kashk + 6% garlic extract 53.00 +£0.03 ° 5.31+0.07° 11.66 +0.06 °

*Means of different treatments in three replicates+ standard deviation
Means with small variable letters indicate a significant difference at the 5% level
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Table 5 — The effect of garlic extract on sensory analysis of industrial liquid kashk samples

FLAVOR

Treatments

Days

0

7

14

21

Kashk control
Kashk + 2% garlic extract
Kashk + 4% garlic extract
Kashk + 6% garlic extract

4.81+0.06"7
4.40 +£0.04 7°
3.65+0.02%°
1.41+0.05%

4.81+0.02"
450 +0.034¢
3.64+0.01%
1.40 +0.04 ™

4.80+0.017
451+0.01%°
3.65+0.06 *°
1.40 +0.06 **

4.80+0.02~¢
451 +0.094°
3.66+0.07
1.42+0.017

COLOR

Kashk control
Kashk + 2% garlic extract
Kashk + 4% garlic extract
Kashk + 6% garlic extract

4.62+0.05™
3.52+0.01%¢
3.30+0.06 °
1.90 +0.03

4.61+0.06™
4.50 +0.02 ¢
3.31+0.09%
1.91+0.017

4.60+0.0177
451 +0.04 ¢
3.32+0.05%
1.92+0.04%

4.60 £ 0.04 "¢
3.51+0.07%
3.30+0.05%°
1.90+0.02 4%

TEXTURE

Kashk control
Kashk + 2% garlic extract
Kashk + 4% garlic extract
Kashk + 6% garlic extract

4.72+0.08 "7
450 +0.03 ¢
3.81+002%
1.41+0.05"

4.75+0.04 "
4.50 +0.04 ¢
3.81+0.01%
1.40 +0.04 ™

471+0.017
4.51+0.004°
3.80 +0.06 *°
1.40 + 0.06 **

470+ 0.04 "
451 +0.07 ¢
3.79+0.07"™
1.38+0.017

*Means of different treatments in three replicates+ standard deviation

Different lowercase letters in the same column indicate significant differences at the 5% level among treatments; different

uppercase letters in the same row indicate significant differences at the 5% level among storage days.
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Abstract

Introduction: Liquid Kashk is a popular Iranian fermented dairy product with high
nutritional value and desirable flavor. Recently, the use of natural extracts such as garlic
known for its antioxidant and antimicrobial properties has been considered as a promising
strategy to improve the shelf life and quality of dairy products. This study aimed to evaluate
the effect of different levels of garlic extract on the physicochemical, microbiological, and
sensory properties of industrial liquid Kashk.

Materials and Methods: Liquid Kashk was prepared from pasteurized skimmed milk and
supplemented with garlic extract at concentrations of 2%, 4%, and 6%. Samples were stored
at 4 °C for 21 days. Physicochemical analyses (pH, acidity, fat, protein, total solids, and salt),
viscosity, color measurement, sensory evaluation, and microbiological tests were conducted
during storage period.

Results: Addition of garlic extract had no significant effect on the initial pH and acidity,
although pH decreased and acidity increased over storage. No mold, yeast, or coliform growth
was detected by day 21 in any samples. The highest viscosity was observed on day 14,
particularly in garlic-treated samples. Increasing garlic concentration led to lower lightness
(L*) and higher redness (a*) and yellowness (b*) values. Sensory scores revealed that the
control and 2% garlic extract treatment obtained higher overall acceptability, while increased
garlic concentration (especially at 6%) negatively affected flavor, color, and texture.
Conclusion: These findings indicated that garlic extract can improve microbiological safety
and selected functional properties of industrial liquid Kashk without adversely affecting major
physicochemical characteristics. A concentration of 2% garlic extract is suggested as an
optimal level, as it maintains desirable sensory and quality attributes while providing a natural
and effective method for enhancing the quality and shelf life of industrial liquid Kashk up to
21 days.
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