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Article Info ABSTRACT
Article type: Background and objectives: Pickled cucumbers are among the
Research Full Paper widely consumed products and play an important role in the dietary

basket. They are consumed throughout the year by individuals with
different preferences. However, the pasteurization process, which is
applied to extend shelf life, may cause undesirable changes such as
color alterations and textural softening. These changes reduce the
final product quality and affect consumer acceptance. Therefore, this
study aimed to evaluate the effects of citric, ascorbic, and acetic
acids on the sensory attributes, color, pH, titratable acidity, and
texture of pasteurized pickled cucumbers.

Materials and methods: In this study, to investigate the effect of

Avrticle history: different food-grade acids on the characteristics of pasteurized
Received: 2025-10-24 pickled cucumbers, fresh cucumbers were prepared and, after
Revised: 2025-12-18 washing and grading based on visual quality, were processed

Accepted: 2025-12-20 together with aromatic herbs and a 5% brine solution. To adjust

acidity, citric, ascorbic, and acetic acids were added at the same
concentration (0.8%). The produced samples were analyzed for
physicochemical properties, including color (image processing
method), pH, titratable acidity, salt, and ash content, as well as
textural properties using puncture, cutting, and texture profile
analysis (TPA) tests. Microbiological assessments (total count,
mold, and yeast) and sensory evaluations (color, flavor, texture,
crispiness, and overall acceptance) were also performed. Data were
analyzed using a completely randomized design with three
replicates.

Results: The type of acid significantly affected the salt content of
pickled cucumbers (p < 0.05). Citric acid reduced salt uptake by
approximately 12.77%, and ascorbic acid by 5.2% compared to
acetic acid. A similar trend was observed for ash content, with citric

Keywords: acid resulting in the lowest values. Citric acid also produced the
Ascorbic acid . . .. .

Citric acid lowest pH in the pickled cucumbers, significantly different from
Acetic acid samples containing ascorbic and acetic acids (p < 0.05). Ascorbic
Sensory evaluation acid increased lightness and helped maintain color stability, whereas
Texture acetic acid enhanced firmness, springiness, and chewiness. Sensory

y



evaluation showed that samples containing acetic acid received the
highest scores for overall acceptance (p < 0.05).

Conclusion: The type of food-grade acid significantly influenced
the physicochemical, textural, and sensory properties of pasteurized
pickled cucumbers. Citric acid reduced surface lightness and ash
content, ascorbic acid preserved the green color and increased
titratable acidity and internal and surface yellowness, while acetic
acid most effectively enhanced texture firmness, resistance, and
overall sensory acceptance. All samples were within safe and
standard limits for pH, titratable acidity, salt, and microbiological
properties. Based on these findings, acetic acid is recommended as
the optimal acid for producing pasteurized pickled cucumbers due to
its ability to maintain desirable textural characteristics and high
consumer acceptance.
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Figure 1. Food-grade acid used in the study: from right to left: citric acid, ascorbic acid, and vinegar.
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Figure 2.Effect of different food-grade acids on the lightness (a), redness (b),
and yellowness (c) indexes of the outer surface of pasteurized pickled cucumbers
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Data are presented as mean =+ standard deviation (N = 3). Different letters
above the columns indicate statistically significant differences (p < 0.05).
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Figure 3. Effect of different food-grade acids on

the lightness (a), redness (b), and yellowness (c) indexes

of the inner section of pasteurized pickled cucumbers
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= 3). Different letters above the columns indicate statistically

significant differences (p < 0.05).
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Figure 4- Effect of different food-grade acids on the pH of pasteurized pickled cucumbers.
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Data are presented as mean + standard deviation (N = 3). Different letters above the columns indicate statistically
significant differences (p < 0.05).
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Figure 5. Effect of different food-grade acids on the titratable acidity (%) of pasteurized pickled
cucumbers.
.<p<'/'0) Sl 6)\3‘5&.4 Q)w skasOlis d‘,:.w &YL C)}Lild L_é}f- (N=T) Sl A.Liui)bf )lf."" “J.Jr"u.:tg_ri‘l?‘ ) ok aosls
Data are presented as mean + standard deviation (N = 3). Different letters above the columns indicate statistically
significant differences (p < 0.05).
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Figure 6- Effect of different food-grade acids on the salt content (%) of pasteurized pickled cucumbers.
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significant differences (p < 0.05).
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Figure 7. Effect of different food-grade acids on the ash content (%) of pasteurized pickled cucumbers.
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Data are presented as mean + standard deviation (N = 3). Different letters above the columns indicate statistically
significant differences (p < 0.05).
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Figure 8. Effect of different food-grade acids on the texture hardness of pasteurized
pickled cucumbers (puncture test).
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Data are presented as mean + standard deviation (N = 3). Different letters above the columns indicate statistically
significant differences (p < 0.05).
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Figure 9. Effect of different food-grade acids on the texture hardness of pasteurized pickled cucumbers
(cutting test).
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Data are presented as mean + standard deviation (N = 3). Different letters above the columns indicate statistically
significant differences (p < 0.05).
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Table 1. Effect of different food-grade acids on the textural properties of pasteurized pickled cucumbers

Type of acid Firmness (N) Cohesiveness Springiness Chewiness (N)
Acetic acid 38.17+0.637 ° 0.16+0.005° 0.35+0.020 ® 1.73+0.102 ¢
Citric acid 25.76+0.927 ° 0.17+0.008 * 0.34+0.004 * 1.46+0.049 "

Ascorbic acid 32.31+0.298 ° 0.18+0.005 ® 0.30+0.005 ° 1.58+0.049 ®

P</00) ol (515 s g edimsOLES O gt 55 gl oy - (INST) ol 0t 5 8 slme Gl il £, K0la &y s Lol

Data are presented as mean + standard deviation (N = 3). Different letters within each column indicate statistically

significant differences (p < 0.05).

050 5l 59l e Dl pas (S5 il gladeul 1Y g
Table 2- Effect of different food-grade acids on the sensory properties of pasteurized pickled cucumbers.

Interior Appearance

Type of Appearance color acceptance Odor Flavor - Texture Overall
N Crispiness
acid color x_<: L0 acceptance acceptance . acceptance acceptance
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Data are presented as mean
statistically significant differences (p < 0.05).
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