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Abstract

Fried fish pastes containing different size and amounts of red ginseng powder (RGP) were manufactured,
and their physico-chemical and biological properties, including color changes, preservation, weight loss after
heating, lipid oxidation, and total colony count were analyzed to improve fish paste quality. Sensory evaluation
of fish pastes containing RGP was carried out, and the results showed that 1% and 850 ym sized RGP additives
were most preferred. In the color change test, decreased L* (lightness), increased a* (redness), and increased
b" (yellowness) values were observed, which was similar to other additive-containing commercial fish pastes.
In the physical properties test, hardness and chewiness significantly increased in the 90 pm sized RGP group.
Weight loss of fish pastes containing RGP after heating was attenuated compared to commercial fish pastes.
Fish paste containing RGP showed an inhibitory effect on lipid oxidation. Especially, the 10 ym sized RGP group
showed the most significant inhibitory effect on lipid oxidation and reduced total microbes during storage.
Therefore, 1% addition of RGP can give rise to high quality fish pastes through improvement of sensory evalua-
tion and physico—chemical properties. Moreover, functionally and physiologically improved fish pastes can be
produced by adding different amounts of RGP.
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Table 1. Hunter's color values and folding test of fish pastes containing red ginseng powder

Sample

Lab Nor? 10 ym RGP? 90 ym RGP” 850 ym RGP”
LY 73.982+3.15" 63.154+2.127" 61.682+1.42™ 60.198+1.37"
a’ -2.904-+0.30 4.316+0.49™ 3.532+1.09™ 5.306+0.50"
b 12.892+0.86 23.844+1.60" 21.31+2.15" 22.86-+2.06""

DValues are mean+SEM. “p<0.01, **p<0.001.

YNor: Fish paste without red ginseng powder.

10 um RGP: Fish paste with 10 pm red ginseng powder. P90 pm RGP: Fish paste with 90 pm red ginseng powder.

9850 um RGP: Fish paste with 850 pm red ginseng powder. o1, lightness.

7,. 8.
a: redness. “'b: yellowness.
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Table 2. Texture profile analysis (TPA) test of fish pastes containing various size of red ginseng powder

oA Sample Nor? 10 ym RGP” 90 ym RGP" 850 um RGP’

Hardness (g/cm?) 2168.064+477.26" 234,323+ 437.96™ 5680.856 - 492.38 2559.934+ 234.54™
Springiness (%) 0.716+0.055 0.68475+0,04" 0.80225+0,02" 0.72475+0.076™
Cohesiveness (%) 0.35875+0.055 0.37525+0.07" 0.39825+ 0,02 0.30775+0.034™
Chewiness (g) 565.2058-+ 186.48 586.6168+ 205.57" 1821.977+258.31" 576.873+134.41%

DValues are mean+SEM. ns: not significant, “p<0.01, **p<0.001. ®Nor: Fish paste without red ginseng powder.
10 um RGP: Fish paste with 10 pym red ginseng powder. P90 um RGP: Fish paste with 90 pm red ginseng powder.

9850 um RGP: Fish paste with 850 pm red ginseng powder.

Table 3. Heating and storage loss of fish pastes with or with-
out red ginseng powder

Heating loss Before heating After heating

Com® 1.85+0.07" g
Nor® 15 g 155+0.07" g
850 ym RGP 155+0.07™ g
Storage loss Day 0 Day 7

Com® 1.4240.00" g
Nor” 15 ¢g 154+011™ g

850 ypm RGP 1.48+0.01" g

YValues are mean+SEM. ns: not significant, "p<0.05.

2) . I

Com: Commercial fish paste

Nor: Fish paste without red ginseng powder.

9850 um RGP: Fish paste with 850 pm red ginseng powder.
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Table 4. Changes in thiobarbituric acid reactive substances
(TBARS) values of fish pastes containing various sizes of
red ginseng powder at 4°C

Sample

TPA 1 day 5 day 10 day
Nor” 245+0.06"  2.87+0.08 2.90+0.09
10 pm RGPY  1.03+£0.81" 1294024  1.43+0.11""
90 ym RGPY  153+0.14" 2854007  2.87+0.05™
850 ym RGP”  1.89+0.13°  254+0.11"  2.60+0.17"

DValues are mean+SEM. ns: not significant. “p<0.05, “p<0.01,
“p<0.001.

YNor: Fish paste without red ginseng powder.

10 um RGP: Fish paste with 10 pym red ginseng powder.
%’90 um RGP: Fish paste with 90 pm red ginseng powder.
V850 pm RGP: Fish paste with 850 pm red ginseng powder.
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Table 5. Changes in viable cell counts of fish pastes with
or without red ginseng powder at 20°C

Day 0 Day 7
Com? 205" CFU 261 CFU
Nor” 0 CFU 0 CFU
850 ym RGP 100 CFU 21 CFU

YThe number of colony in plate.

:Z)Comi Commercial fish paste

YNor: Fish paste without red ginseng powder.

Y850 ym RGP: Fish paste with 850 ym red ginseng powder.
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