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Abstract: Fish soup, using large yellow croaker and pickled potherb mustard as raw materials, was prepared by traditional
boiling method and ultrasonic-assisted boiling method, respectively. The changes in flavor characteristics of fish soup
during the boiling process were analyzed and compared by sensory evaluation, high performance liquid chromatography,
electronic tongue and electronic nose techniques. The results showed that ultrasonic-assisted boiling significantly increased
the contents of soluble protein, TCA-soluble peptides and amino nitrogen in the pickled potherb mustard-large yellow
croaker soup, and the sensory scores of the soup in terms of umami, aroma and taste were all better than those of the
traditionally boiled samples. Ultrasonic-assisted boiling obviously increased the total contents of flavor nucleotides, organic
acids and free amino acids in the fish soup, reaching the maximum values of 57.99 mg/100 mL, 95.22 mg/mL and
121.02 mg/100 mL, respectively, after 90 min of boiling. The contents of sweet amino acids such as proline and serine in
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the ultrasonic group samples increased, while the contents of some bitter amino acids such as histidine, isoleucine and

valine reduced. Electronic tongue analysis indicated that the bitterness of the ultrasonic group samples decreased, while the

umami characteristics were significantly enhanced. Electronic nose analysis could effectively distinguish the odor

differences between the ultrasonic and control group samples. In summary, ultrasonic-assisted boiling can effectively

promote the release and degradation of flavor precursors in fish meat and potherb mustard, and reduce the formation of

undesirable flavor components, thereby improving the overall flavor quality of the fish soup.
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Table 1 Sensory evaluation standard of pickled potherb

mustard-large yellow croaker soup
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Fig.1 Effects of different cooking time on sensory score
and soluble protein content of pickled potherb
mustard-large yellow croaker soup
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Fig.3 Electronic tongue radar map of pickled potherb mustard-
large yellow croaker soup under different cooking time
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Table 2  Effects of different cooking time on nucleotide content of pickled potherb mustard-large yellow croaker soup

AT WeAF R & (mg/100 mL)
CAs C30 min C60 min €90 min U30 min U60 min U90 min
5'-AMP 11.01£0.30™ 11.08+0.17% 11.43+0.04° 10.88+0.13° 11.30£0.17" 11.28+0.06™
5-IMP 4.01£0.51° 3.93+0.49° 5.05+0.15" 5.87+0.13" 5.51+0.22° 5.23+0.05"
5'-GMP 25.3242.28° 32.13+2.03% 36.27+1.85" 33.59+3.24° 38.54+2.05® 41.47£1.16"
JES Ty 40.34+3.09¢ 47.14%2.69% 52.75+2.04% 50.34+3.50" 55.36+2.44% 57.99+1.27°

T FAT AR RNG SRR R 22 57 .35 (P<0.05), R3]

2.5 AU

B PR 7 i AU ) B B 21 B 4y, AT ik
P, 5 HoAth XU B 5 AH B A, SR A XU S
7, e 3 o, ERRE A A PR
TAFEIRIR . LI . AR AR AR, Horh &g
= BB IARR, 24 A PLER SR A 37.62%~52.45%,
HYIERFLR . R R I Se K m b AR &
B B R (P<0.05), BEZEE TR IS, fai7
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Table 3  Effects of different cooking time on organic acid content of pickled potherb mustard-large yellow croaker soup

N A PR & & (mg/mL)
LT C30 min C60 min C90 min U30 min U60 min U90 min
SRR 4.08+0.07¢ 8.23+0.20° 12.1440.12° 8.81+0.23° 12.63+0.32° 17.1120.10°
Lz 17.00+0.10° 21.66+0.06" 27.36+0.05 19.73+0.11° 25.73+1.18° 31.28+0.20°
FriER 2.21+0.10¢ 3.04+0.23¢ 3.83+0.07" 2.85+0.35¢ 3.37+0.04° 5.37+0.08"
LR 22.91+1.77° 24.37+1.01° 26.19+1.74¢ 34.74+0.90° 37.76+1.03 41.46+0.96"
a8y 46.20+2.04 57.30+1.50° 69.52+1.98° 66.13+1.59¢ 79.49+2.57° 95.22+1.34°

2.6 HEREBROM

U B MR A R/ N T i, S R
AN T P T X 25 SRR B 12 3 1 1 A AR 5 B ) R )

#4

Table 4 Effects of different cooking time on free amino acid

content of pickled potherb mustard-large yellow croaker soup

R JHEm

IR % (mg/100 mL)

KA AFE 30 min C60 min C90 min U30 min U60 min U90 min
fifbk RAZEMR  2.93 4.00 4.04 2.76 411 476
BHER 785 1005  11.84 859 932  11.89
R AR 591 7.00 925 7.50 6.76 8.29
H#&mR 1043 816 2076 1119 871 17.46
HER  4.06 5.05 5.25 3.53 2.97 8.27
225 438 482 7.36 5.07 6.14 9.32
%R 785 1056 1631 1256 18.19 2430
ik KER 180  2.03 2.48 221 225 243
AR 053 0.62 0.80 0.64 0.54 0.68
WA 1184 1197 1406 6.79 9.35 18.24
KNER 165 1.75 217 1.79 1.73 1.96
HEE 331 4.18 6.10 3.16 3.74 5.14
FREER 117 1.41 1.63 1.27 1.30 1.37
MHER  1.86 261 2.86 2.04 2.10 2.35
SEEB 203 262 323 2.47 2.53 2.73
MR 1.43 1.54 2.05 1.59 1.64 1.83

JENc 69.23  78.37 110.19 73.16  81.38 121.02
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Fig.4 Electronic nose LDA analysis of pickled potherb
mustard-large yellow croaker soup under
different cooking time
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