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Enzymolysis
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Inactivated enzyme

HLEE Temperature 100 °C
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Bone dreg : water=1: 3 Bone dreg Fish bone soup 1 Cooling and package
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Fish bone soup 2
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Homogenization

F# Rotating speed 10 000 r/min
5[] Time 90 s

Fish bone soup 3
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Fig.1
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Flowing chart of preparation of silver carp fish bone soup
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Table 1 Nitrogen yield and main ingredients of fish bone soup preparedwith different proteases

EARTZUES

Enzyme type

R/ %
Nitrogen yield

e s A B R A/
(pg/mL)
Free amino acids content

BIAHN R B EFEARR S
AR AR/ Ca &t/
(pg/100 mL) (mg/100 mL)

Soluble protein content Calcium content

th 2 1B Neutral protease 22.58+0.63a 423.56+0.10bc 3.3440.02¢ 8.1240.01b
Bl ME A B Alkaline protease 23.49%+0.30a 503.054+0.05b 7.05+0.43c 7.99+£0.02b
UK H i Flavor protease 24.22+1.73a 1777.244+0.55a 36.57+2.52b 16.6740.01a
K IJNE [ Papain 24.1040.06a 356.26+0.08bc 2.4540.05¢ 8.02+0.01b
25 H CR ) Without enzyme 16.52+0.71b 49.6640.03c¢ 297.45+13.32a 5.00%0.00c

[ 50 B AN Rl R R R 22 55 3, P<<0.05, Note: Different capitals in the same column represent significant difference, P<0.05.
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Table 2 Peptide content of fish bone soup prepared with different proteases pg/mL
¥ i/ ku R D A UK A A il AN H il 25 H CRANAg)
Molecular weight Neutral protease Alkaline protease Flavor protease Papain Without enzyme
<3 3.95+0.05b 3.134+0.04c¢ 4.58+0.12a 4.07+0.08b 0.08+0.02d
10~100 19.96+2.28bc 20.9640.19ab 15.76 +0.31c 23.6140.20a 3.58+0.05d
=100 23.04+0.62b 21.4240.18¢ 16.03+0.25d 28.9240.24a 4.49+0.09e

AT AR Rl PR R R 22 55 B3, P<0.05; A, Note:Different capitals in the same row represent significant difference, P<(0.05;

The same as below.

3 AREAMHENHEEEINEESHE
Table 3 Color parameters of fish bone soup prepared with different proteases
AR AR b R D A UK A A i AN il A g
Chroma index Neutral protease Alkaline protease Flavor protease Papain Without enzyme
L* 24.4140.47b 23.8340.32¢ 23.6540.22¢ 23.79+0.16¢ 28.8540.06a
a’ —1.224+0.05b —1.154+0.06b —1.274+0.02b —1.014+0.02b —0.15+0.54a
b” 2.85+0.06b 2.86+0.03b 3.24+0.04a 1.7240.02¢ —1.78+0.01d
LSRR o BARBOMEL, —a* RGO +o" RARBOME, — b RRBEOMIE. Note: L " indicates lightness;
+a* indicates that the color is reddish, —a * indicates that the color is greenish; +6 " indicates that the color is yellowish,and
—b " indicates that the color is blue.
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silver carp fish bone soup prepared with neutral protease,alka-

Samples numbers of 1-5 are

line protease, flavor protease, papain and without enzyme, re-
spectively.
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Fig.2 Appearances of fish bone soup

prepared with different proteases
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Fig.3 Principal component analysis of taste characteristics of fish bone soup prepared with different proteases
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Fig.4 Electronic tongue taste radar of fish bone soup prepared with different proteases
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Effects of four kinds of proteases on properties of silver carp fish bone soup

CHEN Zhou ZHANG Meiling YIN Tao XIONG Shanbai YOU Juan HU Yang

College of Food Science and Technology , Huazhong Agricultural University/
National R& D Branch Center for Conventional Freshwater Fish Processing
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Abstract Fish bone soup was made from silver carp backbone sequentially by high-temperature
cooking,enzymatic hydrolysis, vacuum concentration, filling and sterilization. Effects of protease type
(neutral protease, alkaline protease, flavor protease and papain) on nitrogen yield, basic composition,
peptide content, color, appearance and taste characteristics of the fish bone soup were investigated by
atomic absorption spectrophotometer, colorimeter and E-nose device, etc. The results showed that, the
nitrogen yield, free amino acid content, calcium content and peptide (<{3 ku) content of fish bone soup
prepared by enzymatic hydrolysis were significantly higher than those of the blank sample (without en-
zyme) (P<C0.05). The four indicators of the fish bone soup prepared by flavor protease were the high-
est,which increased by 46.61% ,3 478.88%,233.40% and 56.25% ,respectively,compared with the blank
sample. The fish bone soup prepared by the flavor protease was deep yellow. Color parameter of 6 * val-
ue was the highest for the fish bone soup prepared by flavor protease (3.24),followed by the samples
treated by the other three proteases (2.86-1.72) ,and then the blank sample. Principal component analy-
sis (PCA) showed that there were significant differences in the taste characteristics of the five fish bone
soups. The fish bone soup prepared by the flavor protease had the strongest umami taste and the wea-
kest bitter taste. Overall,the fish bone soup prepared by the flavor protease has the best nutrition,ap-
pearance and taste quality.
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