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Effect of brittleness treatment of broad bean feeding on
the muscle quality of grass carp

LI Qing', ZHANG Zhihua?®, LIU Xiaoli®, TAN Yuging', LUO Yongkang', HONG Hui""
(1. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China;
2. Hebei Provincial Fisheries Technology Extension Center, Shijiazhuang 050035, China)

Abstract To evaluate and compare the nutritional quality and characteristics of fish muscle from grass carp
fed with broad bean (referred to as "broad bean aquaculture") and ordinary aquaculture, a analysis was
conducted to compare the body color, physicochemical properties, in vitro digestion, and muscle
microstructure between broad been aquacultured and ordinary aquacultured grass craps. The results
showed that: 1) Compared to ordinary aquaculture, grass carp in broad bean aquaculture had darker body
color, especially on the gill covers, dorsal fins, scales, and tail fins. 2) The protein content of grass carp in
broad bean aquaculture increased by 10.57%, significantly (P<C0.05) higher than that of ordinary

aquaculture grass carp. 3) In the sensory evaluation of raw fish muscle, grass carp in broad bean
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aquaculture exhibited more stronger fragrance with less earthy and fishy odor, showing higher overall
acceptability. In cooked fish muscle, the texture of grass carp in broad bean aquaculture was firmer, more
elastic, and tender with uniform color, stronger fragrance, and lighter earthy taste. 4) Compared to grass
carp in ordinary aquaculture, the hardness, cohesiveness, and chewiness of the fish muscle from grass
carp in broad bean aquaculture increased by 74.26%, 70.90%, and 70.77%, respectively. 5) The inosine
monophosphate content of the fish muscle from grass carp in broad bean aquaculture increased by 56. 33%
compared to grass carp in ordinary aquaculture. 6) In the microstructure cross-section of grass carp in
broad bean aquaculture, muscle fibers with a maximum external diameter (d) of 50 pm accounted for
45.25% of the total fibers, and fibers with d less than 70 pum accounted for 94. 12%. In the microstructure
cross-section of regular farmed grass carp, muscle fibers with d of 50 um accounted for 57. 85% of the total
fibers, and fibers with d less than 35 pm accounted for 94. 20%. In conclusion, compared to grass carp in
ordinary aquaculture, grass carp in broad bean aquaculture offers advantages in improving the nutritional

quality and sensory characteristics of grass carp muscle.

Keywords grass carp; broad bean aquaculture; brittleness treatment; nutritional quality
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Table 1 Technology of grass carp aquaculture
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Table 2 Mass fraction of basic nutritional components of grass carp cultured

with broad bean and ordinary feeds %
FrA A K4y H T i 1073 K5y
Aquaculture model Moisture Protein Lipid Ash
g [
REH 75.75+1. 36a 19.86=+0.61a 0.4640.08a 1.17£0. 11a
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L 18 77 5H

. 76.87+0. 19a 17.76=+0. 35b 0.544-0.05a 1.05+0. 04a
Ordinary aquaculture

TE < [ B B S ) B 2R 22 5 138 (P<C0. 05) M) 2 1 3878 22 R .35 (P=>0. 05) . T3,
Note: Within the same column, different letters represent significant differences (P<C0.05) , while the same

letters represent no significant differences (P=>0. 05). The same below.
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(a) £ (b) PSP
(a) Raw fish muscle (b) Cooked fish muscle
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Fig. 1 Radar chart of sensory evaluation of raw and cooked grass carp muscle cultured with broad bean and ordinary feeds
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Table 3 Texture parameters of grass carp cultured with broad beans and ordinary feeds

Fr FH A A fif B£ /N R M /mm JBe % /N MEL U 1 /mJ
Aquaculture model Hardness Cohesion Elasticity Adhesion Chewability
&G 24.514+2.59a  0.56+0.09a 4.16+0.49a  13.61+ 1.60a  57.14+13.23a
Broad bean aquaculture

W3 77 FE

. 6.3140.38b 0.63+0.03b  4.20=+0. 20b 3.9640. 28b 16.70+1.95b
Ordinary aquaculture
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Table 4 Mass fraction of amino acid composition of grass carp cultured

with broad beans and ordinary feeds %
i 1 41 Mass fraction i 1 %8 Mass fraction

AN IR il 77 4 AN R 3 F 5

Amino acid Broad bean Ordinary Amino acid Broad bean Ordinary
aquaculture aquaculture aquaculture aquaculture
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e =N 4 5 R
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A 2% f iy
ﬁ%.ﬁﬂ 0.25+0. 06a 0.2140.03a | LEH 0.68+0.05a 0.50+0. 01b
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IH 45 TR CL 25 A i
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Fig. 2 Relative molecular mass distribution of grass carp

muscle cultured with broad beans and ordinary feeds after

simulated in vitro digestion
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(a) Broad bean aquaculture, muscle fiber cross section
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Fig. 3 Water distribution of grass carp cultured with broad

beans and ordinary feeds
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(b) Ordinary aquaculture grass, muscle fiber cross section

(c) Broad bean aquaculture, 221 muscle fibers
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(e) Broad bean aquaculture, muscle fiber diameter distribution
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(d) Ordinary aquaculture, 565 muscle fibers
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(f) Ordinary aquaculture, muscle fiber diameter distribution
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Fig. 4 Fiber microstructure and diameter distribution of grass carp muscle cultured with broad beans and ordinary feeds
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