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Abstract

203

In this study, cod bone were used as the main ingredient of a stock that can be eaten with Korean dried noodles. The
stock was produced with heating for 30, 40, 50, 60, or 70 minutes using high-pressure extraction methods. Moisture content,
chromaticity, pH, sugar content, salinity, mineral contents, quantitative analysis, and overall acceptance were studied to deter-
mine the optimal heating time. In our result, S1 the showed highest water contents 98.10%, while S5 showed the lowest
moisture content (97.47%). There were no significant difference in pH between samples, while salinity and sugar content
increased with increases in heating time. In terms of mineral contents, sodium and potassium showed proportional difference
with increases in heating time, however, magnesium, calcium, and iron did not change. The results from a quantitative analysis
test showed that transparency, fishy smell, delicate flavor, savory flavor, salt taste, and umami taste became stronger with
increases in heating time increase. From the above results, the overall taste of the stock increases with increases in
high-pressure heating time. Specifically, S4 high-pressure heating scored the highest on appearance, flavor, taste, after-taste,
and overall acceptance. Thus, 60 minutes of high-pressure heating time is most desirable when producing stock with cod bones

as a main ingredient.

Key words : Cod stock, fish stock, white stock, high pressure extraction cooking, noodles.
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Table 1. Formula of cod stock with different extraction
time

Ingredients Time (min)
(& S1 S2 S3 S4 S5
Cod head 1,750 1,750 1,750 1,750 1,750
Onion 180 180 180 180 180
Turnip 60 60 60 60 60
Celery 60 60 60 60 60
Manila clam 500 500 500 500 500
Water 1,950 1,950 1,950 1,950 1,950
Yield 2,090 1,995 2,145 2,020 1,975

S1: High pressure extraction cooking 30 min.
S2: High pressure extraction cooking 40 min.
S3: High pressure extraction cooking 50 min.
S4: High pressure extraction cooking 60 min.
SS: High pressure extraction cooking 70 min.
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Table 2. ICP condition for mineral determination in
stock prepared at different salt contents

Items Condition
RF. eenerator PERKIN ELMER OPTIMA 3000,
- Beneo 40.68MHz
R.F. power 1.3KW

Plasma torch Quartz glass torch

Peristaltic pump Gilson Miniplus 2, Ten Rollers
Gem Tip Cross-Flow Pneumatic

Nebulizing system Nebulizer

Argon gas flow rate Carrier gas 1.1 L/min

Coolant gas 15 L/min

Plasma argon gas: 15 L/min
Auxiliary argon gas: 0.5 L/min

Nebulizer argon gas: 0.8 L/min
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Table 3. Moisture contents of cod stock with different extraction time

Sample S1 S2 S3 S4 S5 F-value

Hk

Moisture 98.10+0.04 98.09+0.02° 98.06+0.03" 97.7120.02° 97.47+0.02° 396.77°

Legends for the samples are in Table 1.

EE Y

MeantS.D.,  p<0.001.
#7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Table 4. Hunter's color value and pH of cod stock with different extraction time

Sample S1 S2 S3 S4 S5 F-value
L 19.13+0.10° 21.86+0.85" 23.27+0.20° 18.44+0.35° 15.65+0.31¢ 134.76™
\C/Ziﬁz 4.74+0.41° 5.25+0.33° 2.9140.61° 5.34+1.33° 4.89+0.26° 593"
b -0.67+0.27" -1.05+0.36° -0.2240.84" -0.10+0.11° 1.19£0.21° 11.13"
pH 6.85+0.01 6.85+0.01 6.84+0.01 6.85+0.01 6.85+0.01 1.20™

Legends for the samples are in Table 1.
MeantS.D., ""p<0.001, “p<0.01, p<0.05, ™ Not significant.

*~4 Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Table S. Salinity contents and sugar contents of cod stock with different extraction time

Sample S1 S2 S3 S4 S5 F-value
Salinity 0.35+0.01° 0.38+0.01° 0.36+0.01° 0.37+0.01° 0.36+0.00™ 8.38"
Brix° 2.45+0.06° 2.63+0.06° 2.67+0.06™ 2.77+0.06° 2.63+0.06° 10.50°

Legends for the samples are in Table 1.
MeantS.D., "p<0.01.
*7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 6. Mineral contents of cod stock with different extraction time (mg/L)
Sample S1 S2 S3 S4 S5 F-value
Na 66.260.48° 77.30+.51° 68.53+0.40° 78.77+0.36° 70.960.99° 252.83"
K 56.07+0.27 59.82+0.32° 56.98+0.29° 59.03+0.21° 59.34+0.64% 56.52""
Mg 6.11£0.09° 6.54+0.02° 5.95+0.03¢ 6.00+£0.02¢ 6.43+0.07° 81.87
Ca 6.91£0.05° 7.48+0.07° 6.58+0.04° 6.42+0.05° 6.41+0.04¢ 24832
Fe 0.07+0.01° 0.90+0.00° 0.07+0.01° 0.08+0.00° 0.06+0.00° 30.50™

Legends for the samples are in Table 1.

Mean£S.D., ""p<0.001.

"¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Fig. 1. Sensory result of cod stock with different extrac-
tion time.
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Table 7. Sensory evaluation by acceptance test of cod stock with different extraction time

74 AR

Sample S1 S2 S3 S4 S5 F-value
Appearance 2.56+1.05¢ 2.81£0.16% 3.41£1.19® 3.91+1.03° 3.28+1.40 9.68"™
Flavor 3.03+0.93° 3.000.95° 3.16£0.77™ 4.00+1.39° 3.34£1.18% 6.16™"
Taste 2.91+1.40° 3.03+1.18° 3.28+0.92° 4.97+1.03° 3.34+1.23° 3598
After taste 2.69+0.93¢ 3.00:+0.88° 3.38+1.04° 4.00+£1.02° 3.84+1.65% 18.26™
Overall acceptance 2.56+1.52° 2.53+1.08° 2.94+£0.91° 4.59+1.34° 3.53+1.08 25.23™

Legends for the samples are in Table 1.
Mean=S.D., “™"p<0.001.

Numberical scores were given to the acceptance levels with 1=dislike extremely and 7=like extremely.
24 Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 8. Correlation coefficients between sensory characteristics and mechanical characteristics of cod stock with different

extraction time

Mechanical Sensory
Moisture  Salinity °Brix Na K S;\;(t);’y UtI:;:u ac?;/;tr:;lllce
Moisture 1
Salinity 0.01 1
Mechanical °Brix -0.43 0.61 1

Na -0.24 0.90° 0.73 1
K -0.52 0.82 0.60 0.83 1
Savory taste -0.79 0.18 0.70 0.56 0.46 1
Umami taste ~ —0.95" 0.03 0.58 0.23 0.50 0.75 1

Sensory Taste -0.48 0.29 0.78 0.64 0.33 091" 0.49 1
S:;Egnce -0.72 0.16 0.75 0.53 0.37 099" 072 0.9° 1

*p<0.05, "p<0.01.
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