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Abstract

The objectives of this study was to examine the characteristics of Aralia pickles(soy sauce, salt) made with
different CaCl; treatments and seasonings by documenting the changes that occurred the courses of preparation and
preservation. The results indicated that the various pickle samples had no visible changes in pH, acidity or salinity.
The sum of total viable bacteria and lactic acid bacteria increased gradually during the early stage of preservation
and then accelerated growth was shown up until the fifth month of storage; a plateau was maintained until a
decrease began at 6 months. We observed no visible changes in color during the preservation period. The sample
treated with CaCl, exhibited a higher degree of hardness than the untreated sample, although no distinctive

differences were noted during the sensory test.
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Table 1. Formula of pickles €3]
Ingredient A B’ c’ D”

Aralia continentalis Kitagawa 400 400 400 400
Water 100 100 600 600
Soy sauce 400 400

Salts 42 42
White sugar 200 200 200 200
Vinegar 200 200 200 200
Whole black pepper 1 1 1 1

Total 1301 1301 1443 1443

" Not treated with 0.3% CaCl, solution :

? Treated with a salt concentration of about 0.3% CaCl,
solution
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Table 2. Texture analyser conditions

Probe SMS-p/4(stainless cylinder type, 5 mm diameter)
Distance 80% strain

Load cell 5 kg

Pre-test speed 1.0 mm/sec

Test speed 0.5 mmy/sec

Post-test speed 1.0 mm/sec
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Fig. 1. Changes in pH and titratable acidity of Aralia
continentalis Kitagawa pickles during storage at 4°C

@-@: A(Soy sauce pickles pH, not treated with 0.3% CaCl; solution)
-l B(Soy sauce pickles pH, add treated with 0.3% CaCl, solution)
A-A: C(Salt pickles pH, not treated with 0.3% CaCl; solution)
@-@: D(Salt pickles pH, add treated with 0.3% CaCl, solution),
O- O: A(Soy sauce pickles acidity, not treated with 0.3% CaCl, solution)
[[1-C3: B(Soy sauce pickles acidity, add treated with 0.3% CaCl, solution)
A-A:C(Salt pickles acidity, not treated with 0.3% CaCl, solution)
- D(Salt pickles acidity, add treated with 0.3% CaCl, solution)
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Fig. 2. Changes in salinity of Aralia continentalis Kitagawa
pickles during storage at 4°C

@-@®: A(Soy sauce pickles, not treated with 0.3% CaCl, solution)
l-W: B(Soy sauce pickles, treated with 0.3% CaCl; solution)
A-A: C(Salt pickles, not treated with 0.3% CaCl, solution)
@-@: D(Salt pickles, treated with 0.3% CaCl, solution)
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Fig. 3. Changes in total bacteria of Aralia continentalis
Kitagawa pickles during storage at 4°C

@-@®: A(Soy sauce pickles, not treated with 0.3% CaCl; solution)
-W: B(Soy sauce pickles, treated with 0.3% CaCl, solution)
A-A: C(Salt pickles, not treated with 0.3% CaCl; solution)
@-@: D(Salt pickles, treated with 0.3% CaCl, solution)
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Fig. 4. Changes in lactobacillus of Aralia continentalis
Kitagawa pickles during storage at 4°C

@-@: A(Soy sauce pickles, not treated with 0.3% CaCl, solution)
H-W: B(Soy sauce pickles, treated with 0.3% CaCl, solution)
A-A: C(Salt pickles, not treated with 0.3% CaCl, solution)
&-@: D(Salt pickles, treated with 0.3% CaCl, solution)

Table 3. Changes in color values of Aralia continentalis Kitagawa pickles during storage at 4°C

Sample Color Storage time(months)
value 0 1 2 3 4 5 6
L 30.3+0.12 32.340.83 34.8+0.12 19.9+0.34 15.3+0.32 3.9+023 11.7+0.69
AY a 25.5+1.02 26.9+0.56 25.9+0.06 14.3+0.07 2.6+0.46 7.840.42 3.8+0.09
b 46.2+0.06 48.4+2.02 56.9+0.06 31.7+0.46 21.4+0.54 6.6+0.45 17.7+0.20
L 35.6+0.07 38.1+0.02 40.1+0.07 5.6+0.17 5.1+0.50 1.3+0.09 5.7+0.32
B” a 30.1+0.06 31.10.11 34.6+0.02 10.8+0.46 8.7+1.00 3.7+0.21 3.2+0.01
b 58.9+0.31 62.2+0.20 66.4+0.07 9.6+0.27 8.5+0.84 2.2+0.14 8.80.11
L 43.5+0.53 452+0.88 47.1+1.95 59.5+0.23 59.2+0.52 19.4+1.42 21.2+0.26
c? a 1.2+0.16 1.3£0.48 1.5+0.03 1.5+0.02 1.4+0.02 2.5£0.17 2.5+021
b 16.6+0.05 17.2+0.86 19.2+0.40 22.4+0.01 22.0+0.10 16.4+0.40 16.0+0.47
L 47.1+0.15 47.6+0.01 49.2+234 45.3+1.34 479+121 22.3+1.42 22.0+0.02
DY a 0.5+0.08 0.5+0.45 0.60.01 1.9+0.02 2.320.01 1.7+0.13 2.2+0.55
b 12.9+006 14.9+0.87 16.9+0.17 20.1+0.34 23.1+0.31 15.0+0.49 14.6+0.04

Values are mean+S.D.(n=3)
Y A: Soy sauce pickles, not treated with 0.3% CaCl, solution
¥ C: Salt pickles, not treated with 0.3% CaCl, solution

gzl st A #2338 A 35(2007)

2 B Soy sauce pickles, treated with 0.3% CaCl, solution
Y D: Salt pickles, treated with 0.3% CaCl, solution
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Table 4. Changes in hardness of Aralia continentalis

Kitagawa pickles during storage at 4C (unit : kg/cm)

Stt(i)lr;ige Sample
[

(months) AY B” og DY
0 1.24+0.042™" 1.2320.100° 1.18+0.023* 1.17+0.074°
1 1.34+0.078°  1.39+0.029° 1.22+0.035" 1.25+0.043°
2 1.43+0.059° 1.59:+0.026° 1.28+0.082° 1.25+0.158"
3 1.54+0.017° 1.65+0.058" 1.55+0.054° 1.62+0.286°
4 1.83+0.151° 2.02+0.112° 1.64+0.338" 1.89+0.017°
5 1.97+0.025% 2.24+0.102" 1.93+0.095° 2.20+0.079°

6 2.35+0226' 3.11+0.090° 2.28+0.163' 2.96+0.110'
Values are mean+S.D.(n=3)
Means in a row followed by different superscripts are
significantly different (p<0.03)
DA Soy sauce pickles, not treated with 0.3% CaCl, solution
7 B: Soy sauce pickles, treated with 0.3% CaCl, solution
¥ C: Salt pickles, not treated with 0.3% CaCl, solution
Y D: Salt pickles, treated with 0.3% CaCl, solution
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Table 5. Sensory characteristics of Aralia continentalis Kitagawa pckles during storage at 4°C

R R s al— R
Color 7.70° 6.80° 6.70° 6.80°

Odor 7.70° 6.60° 5.90° 6.30%

) Bitter 6.90 6.50™ 6.40° 6.10°
Taste 7.30° 7.20° 7.20° 7.00°

Texture 7.80° 7.60° 6.20° 6.40°

Overall quality 7.60° 7.10° 6.00 6.30°

Color 7.20° 7.10° 6.80° 6.90"°

Odor 7.00° 6.70° 6.10° 6.60°

3 Bitter 6.90° 6.80° 6.10° 6.40°
Taste 7.70° 7.50° 6.70™ 7.50°

Texture 7.70 7.80° 6.50° 7.40

Overall quality 7.70° 7.60° 6.50° 7.30%

Color 5.90° 6.20° 6.50" 6.40°

Odor 6.30° 6.30° 6.60° 6.50°

p Bitter 5.70° 5.70° 6.30° 6.10™
Taste 6.70 7.10° 6.80° 6.90

Texture 6.10° 6.20° 6.70° 7.00°

Overall quality 6.20% 6.40° 6.90° 7.10°

Mean+SD of 20 value using on hedonic scale of 1 (dislike very much) to 9 (like very much), means in a row followed by

different superscripts are significantly different (p<0.05).
Y A: Soy sauce pickles, not treated with 0.3% CaCl, solution
¥ C: Salt pickles, not treated with 0.3% CaCl, solution
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? B: Soy sauce pickles, treated with 0.3% CaCl, solution
“ D: Salt pickles, treated with 0.3% CaCl, solution
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