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Fig 1. Changes in hardness of Korean pickled cucumber treated
with various concentration of acetic acid-treated cuttle bone
powder (ATC) after 15days fermentation at 25°C.
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Fig. 2. Changes in salt concentration of Korean pickled cucumbers
added with acetic acid-treated cuttle bone powder (ATC) in
soaking solution during fermentation at 25°C. Control (-A -):
Product fermented without ATC in soaking solution, ATC (-@-):
Product fermented with ATC .in soaking solution.
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Fig. 3. Changes in pH and total acidity of Korean pickled
cucumbers added with acetic acid-treated cuttle bone
powder(ATC) during fermentation at 25°C. Control (-A -): Product
fermented without ATC in soaking solution, ATC (-@-): Product
fermented with ATC in soaking solution.
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Fig. 4. Changes in Hunters color values (a and b values) of
Korean pickled cucumbers added with acetic acid-treated cuttle
bone powder (ATC) in soaking solution during fermentation at
25°C. Control (-A -): Product fermented without ATC in soaking
solution, ATC (-@-): Product fermented with ATC in soaking solution.
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Fig. 5. Changes in hardness of Korean pickled cucumbers added
with acetic acid-treated cuttle bone powder (ATC) in soaking
solution during fermentation at 25°C. Control (-4 -): Product
fermented without ATC in soaking solution, ATC (-@-): Product
fermented with ATC in soaking solution.
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Fig. 6. Changes in calcium contents of alcohol insoluble solids
extracted from Korean pickled cucumbers added with acetic acid-
treated cuttle bone powder (ATC) in soaking solution during
fermentation at 25°C. Control (-A-): Product fermented without ATC
in soaking solution, ATC (-@-): Product fermented with ATC in
soaking solution.
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Table 1. Results in sensory evaluation of Korean pickled cucumbers added with acetic acid-treated cuttle bone powder (ATC) in soaking

solution during fermentation at 25°C.

Fermentation days

Sensory items Product code* -
0 3 6 9 12 15

Texture Control 1.0+ 0.0%= 22403% 31+04° 39£05° 30+04° 24£0.3%
ATC 1.0+ 0.0 19+£03° 2.8+ 04" 41x0.5° 43+£04° 40+03°

Taste Control 1.0+ 0.0° 1.8+04° 34+04% 41104 3.6+ 04° 2.8+03°
ATC 1.0+ 0.0° 1.9+ 04¢ 30+ 04° 43104 41204 39+04°

Odor Control 1.0+ 0.0f 1.9+04° 3.2+04% 39403 3.5+03" 1.8+04°
ATC 1.0+ 0.0 1.8+04° 3.0£04° 4003 40+03° 33+£03®

Color Control 1.0 0.0° 24+04° 32+05% 3.8+04° 3.8+04° 3.6+04°
ATC 1.0+ 0.0° 2.1+£04° 3.0£04° 39+04° 39+04° 3.8+04°

*Control (-4 -): Product fermented without ATC in soaking solution, ATC (-@-): Product fermented with ATC in soaking solution.
**Means with different superscript in each experiment item are significantly different (p<0.05).
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Quality Improvement of Korean Pickled Cucumber using Cuttle Bone Powder Treated with Acetic Acid
Jin-Soo Kim, Moon-Lae Cho and Min-Soo Heu* (Division of Marine Bioscience/Institute of Marine Industry,
Gyeongsang National University, Tongyeong 650-160, Korea)

Abstract: Preparation method and characteristics of high quality Korean pickled cucumber made with acetic acid-
treated cuttle bone powder (KPCCP) were examined and compared to those of Korean pickled cucumber prepared
by traditional methods (control). Optimal concentration of acetic acid-treated cuttle bone powder for KPCCP
preparation was revealed as 10%. Salt concentration of KPCCP fermented for 3 days was 4.5%, slightly higher than
that of the control, whereas that of KPCCP fermented for over 6 day was about 4.8%, similar to that of the control.
The pH, greenness, and hardness of Korean pickied cucumber decreased during fermentation, with the control
showing a greater extent of decrease than KPCCP. Total acidity and alcohol insoluble calcium contents increased
during fermentation, with KPCCP showing higher extent of increase. These results indicate that quality of KPCCP
is superior to that of Korean pickled cucumber prepared by traditional methods.

Key words: cuttle bone, cuttle bone treated with organic acid, calcium, calcium agent, softening of Korean pickled
cucumber
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