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Abstract

This study was conducted to develop functional soybean paste with krill (Euphausiacea) as compared to a conventional
soybean paste (S1). Soybean containing 10%, 20% and 30% (w/w) krill (S2~$4, respectively) was prepared and quality
characteristics (moisture, crude fat, crude protein, ash, reducing sugar, pH, titratable acidity, total acidity and buffering
power) were assessed during fermentation for 150 days. As waell, antioxidative activities of krill soybean paste were
compared to those of control soybean paste based on tota phenolic compound content and free radical scavenging activity,
including the 1,1-diphenyl-2-picryl-hydrazil (DPPH) scavenging activity and the thiobarbituric acid value (TBA value). The
moisture content of all samples decreased to 41.91~53.47% during fermentation, while the crude fat increased to 1.98~
5.21% with increasing addition of krill. Additionally, crude protein increased dightly to 8.24~14.08% with increasing
addition of krill after 120 days of fermentation. Ash content was 15.96~18.92%. The reducing sugar content of S2, S3
and 4 was higher than those of S1 with increasing length of fermentation. S2, S3, and $4 displayed progressive decreases
in pH and progressive increases in titratable acidity compared to S1. The tota acidity of all samples was increased, while
the buffering power was decreased with increasing fermentation. Especialy, the buffering power of S1 was lower than
that of S2, S3 and S4. DPPH radica scavenging activity of lipophilic extracts from S2, S3 and $4 was dightly higher
than those of S1. However, the radical scavenging activity of hydrophilic extracts from all samples had similar tendencies,
regardless of the krill content or fermentation period. Total phenolics increased with increasing fermentation time and
TBA value increased with increasing fermentation time and krill content.
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Table 1. The composition of soybean paste and krill added
soybean paste during different fermentation periods (%)

Davs Sam- Moisture Crude Crude Crude
Y5 ples? fat protein ash
Sl 5243:0.18° 198 824  15.96+0.38°
S 5226:007° 221 916  16.31+0.46%
0
3  51.06:0.34° 224 940 16.32+0.76%
4 5347:041° 302 1006  16.42+0.50°
Sl 4854+0.80° 218 915 16.52+1.04°
5186:0.12*° 232 927 16.47+0.32°
30
S3  51.19+025° 274 1000  16.87+0.40°
S4  51.85:020° 322 1067 16.94+1.35°
S1 4636:020° 277 925 1810+0.14°
2  5085:025°  3.16 990 1837+0.59°
60
3 5085:0.11° 322 1047  18.40+0.38°
4 50610197 400 1131  18.6620.48
Sl 4337+090° 294 1201 18.30+0.18°
4702417 325 1210 18.93+0.76%
)
B 49.97+005° 355 1221  1854+0.10°
S4  5027+031° 445 1200 1861+0.78°
S1 41.72+008° 3.9 1202 18362043
2 4868:0.14° 381 1290 18.46:157°
120
B 46.35:536° 437 1308 18.67+1.66°
4 4824+010° 479 1357 18.72+3.78
S1  4191+136° 386 1298  18.36+0.95"
S 4853:041° 440 1299  18.66x0.56%
150
3 48214022 498 1308  18.75+0.55%
4 47944014 521 1408  18.92+0.61°

Vaues are Mean SD.

#7¢ Means in a column by different superscripts are significantly
different a the p<0.05 by Duncan's multiple ranged test.

Y s1 : Soybean paste.

2 S2 : Soybean paste added with 10% krill.

¥ S3 : Soybean paste added with 20% krill.

9S4 : Soybean paste added with 30% krill.

£ 6.20~5.49, S3& 6.01~5.27, A= 585~5.08% Ltolx|=
s Jeidlen, 3¥ Hrltdo] BS4E 7HAsAth
AR Aee HE A AFe] AR g A EZ o]&H 1
Aom(Lee & Kim 1995), & 7o) %4 *JE% NET 5
= &4 7170 we Z718kg) S1e] A$ 11.09~15.87,
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Fig. 1. Changes in reducing sugar content of soybean paste
and krill added soybean paste during different fermentation
periods.

Y Legends are referred in Table 1.
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Table 2. Changes in pH, buffering power,
and total free acids of soybean paste and krill
paste depending on the fermentation periods

titrable acidity
added soybean

Titrable
acidity

Totd free
acids(mg%o)

Buffering

Sam-
Days ples” pH power

1668.22+1.50"
1784.54+0.87°
1902.38+2.29"
1947.00+:2.30°

11.09+0.01°
11.86+0.01°
12.65+0.02°
12.94+0.02°

6.12+0.01° 4.63+0.02°
6.20+0.01* 3.67+0.02°
6.01+0.01° 3.57+0.02°
5.85+0.01° 3.22+0.02"

S1

1942.49+2.30°
1951.52+2.30°
2065.84+2.30°
2122.50+2.60°

12.91+0.02"°
12.97+0.02°
13.73+0.02°
14.11+0.02

3.68+0.06"
3.20+0.02°
3.13+0.02°
3.13+0.02°

5.95+0.01%
5.95+0.01%
5.75+0.01°
5.71+0.01°

2040.27+87.72°
2187.68+3.47°
2256.88+3.79°
2336.61:+2.30°F

13.56+0.58°
14.54+0.02°
15.00+0.03"
15.53+0.02°

3.51+0.02
3.21+0.01°
3.12+0.02°
2.86+0.01°

5.86+0.01%
5.7440.01°
5.60+0.01°
5.45+0.01°

2216.27+2.30°
2234.32+1.74°
2384.74+1.74°
2489.04+3 13"

14.73+0.02°
14.85+0.01°
15.85+0.01°
16.55+0.02°

3.24+0.00°
2.89+0.01°
2.69+0.01°
2.66+0.01°

5.53+0.01%
5.44+0.02°
5.36+0.01°
5.31+0.01°

2311.53+1.74°
2400.29+2.30°
2440.90+3.79
2559.23+2.30°7

15.37+0.01°
15.96+0.02°
16.23+0.02°
17.01+0.02°

2.81+0.03"
2.75+0.01°
2.70+0.01°
2.69+0.01°

5.46+0.00°
5.41+0.02°
5.27+0.01°
5.18+0.01°

120

2386.75+4.60°
2429.37+3,01°
2461.96+2.30°
2637.46+0.87°

15.87+0.03"
16.15+0.02°
16.37+0.02°
17.53+0.06°

5.50+0.01° 2.50+0.02*
549+0.01* 2.43+0.01°
5.27+0.00° 2.31+0.02°
5.08+0.01° 2.13+0.02°

150

BBRRXBLBRIXLBLBLRLABBLRLABLBRRBMY

@

Vdues are Mean SD.

2% Means in a column by different superscripts are significantly
different a the p<0.05 by Duncan's multiple ranged test.

Y Legends are referred in Table 1.

FAVE AFo etk 284
o W) AYL A AR 2 3
71l we AlgE B S71eh @dom teton,
S1& 48.65~71.31, S2= 50.91~74.
AL 61.17~84529] 420 2 1}eh}
o 38 W Fol Z7HIel A
Eheieh Kim et al(2002)9] Ao 4=

&

of
£
olr
o



780

FAT [ BN oA o} FUAREERE

Table 3. The changes in DPPH scavenging ability of soybean paste and krill added soybean paste depending on the

fermentation periods (%)
Sampl es” 0 days 30 days 60 days 90 days 120 days 150 days
s1 48.65+1.50° 49.70+1.80° 51.25+0.67° 57.23+2.59 57.02+9.30° 71.31+1.35°
Fa ) 50.91+1.65° 56.27+2.01° 60.05+0.83" 62.21+1.03° 69.37+1.13° 74.48+057°
?;L‘r‘it‘i 3 50.94+1.78" 50.64+0.80° 72274117 75.00£1.08° 77660850 8419063
4 61.17+1.08" 66.26+0.65" 72.54+0.39° 71.90+0.87° 83.78+0.45" 84.52+0.39°
S1 92.88+0.03° 93.19+0.08° 93.62+0.00° 93.88+0.00° 93.81+0.03” 94.14+0.00°
Weater 2 93.14+0.06° 9357+0.00° 93.72+0.00° 93.90+0.03° 94.05+0.03° 94.38+0.03°
Zﬁ't‘ﬁiti 3 93.19+0.03° 93.67+0.00° 93.76:+0.03° 94.19+0.00° 94.10+0.03 94.10+0.00°
4 93.57+0.00° 93.59+0.03 93.95+0.03" 94.00:0.03" 94.11+0.03 94.33+0,08"

Vaues are Mean SD.

~% Means in a column by different superscripts are significantly different at the p<0.05 by Duncan’s multiple ranged test.
Y Legends are referred in Table 1.
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Fig. 2. Changes in phenolic compound of soybean paste
and krill added soybesn paste depending on the fermentation

periods.

Y Legends are referred in Table 1.
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7. Thiobarbituric Acid Value(TBA)
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Fig. 3. The changes in TBA of soybean paste and krill
added soybean paste depending on the fermentation periods.
Y Legends are referred in Table 1.
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