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Nutrition and quality evaluation of carps cultured in
river-cages and ponds

LIANG Shijie' . DING Ning', FENG Chunsong', YAN Youli®, LUO Yongkang'"
(1. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China;

2. Freshwater Fisheries Research Academy of Liaoning Province. Liaoyang 111000, China)

Abstract The aim of this study was to better understand and evaluate the nutritional quality and characteristics of carp
cultured in river-cages and common ponds. The sensory evaluation, color, inosinicacid (IMP) content, nutrient
composition (crude protein, crude fat, moisture, ash), amino acid composition, protein digestibility in vitro, relative
molecular mass distribution after simulated digestion and cooking yield of carp meat from two differently cultured carp
meat were analyzed and evaluated. The results showed that: The sensory evaluation discovered that the raw meat of
river-cages cultured carp had a stronger clear flavor, lower earthy smell and fishlike smell, and the cooked meat had a
better texture and taste compared to ponds cultured carp. The overall acceptability of both raw and cooked meat of

river-cages cultured carp was higher. The brightness value L " and whiteness were significantly (P<C0.05) higher in
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river-cages cultured carp meat than those in ponds cultured carp meat. The content of IMP, which is the main fresh
taste substance, was significantly (P<C0.05) higher in river-cages cultured carp meat than that in ponds cultured carp
meat. The protein mass fraction of carp cultured in river-cages (18. 16% ) was significantly higher than that of carp
cultured in ponds (17.43%) (P<C0.05), but there was no significant difference in moisture and ash contents. The
total amino acid content, total essential amino acid content, total non-essential amino acid content, total umami amino
acid content, the ratio of total essential amino acid to total amino acid content, and the ratio of total essential amino
acid content to total non-essential amino acid content in river-cages cultured carp meat were significantly higher than
those in ponds cultured carp meat (P<<0.05). In vitro simulated digestibility of protein was significantly (P<<0.05)
higher in river-cages cultured carp meat (67.13% ) than in ponds cultured carp meat (565.86% ). The steaming yield of

carp meat from ponds culture (78.91% ) was significantly (P<Z0.05) lower than that of river-cages culture carp meat

(83.11%).

In conclusion, compared with ponds cultured carp, river-cages cultured carp has more protein and umami

substances, better smell, texture and taste, and is more conducive to human digestion and absorption.
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Fig. 1 Sensory evaluation radar chart of raw (a) and cooked (b) carp cultured in ponds and river-cages

2.2 &%
I 5T E AR AR Y S (R LR R

(P<C0. 05) Ik T InT 7 ) 4 77 i 0 40 (R L 20 %A1 o N1
WM o TREFEEERGR D,

R1 HMESTRMEFEEERNBFLR

Table 1 Color comparison between ponds and river-cages cultured carp meat

BER R

Color parameter

3% 57 51

Ponds aquaculture

X 46 77 5H

Cages aquaculture

L’ 36.32+0.91 b 40.83+0.92 a

a’ 0.52+0.03 a 0.47+0.13 a

b —0.40£0.10 a —0.2140.22 a
FIEE AR 36.33+0.91 b 40.86+0.93 a
Whiteness

AT ARFENG FhERR 25 B3 (P<<0.05) ., F&F.
Note: Different lowercase letters in the same row indicate significant

differences (P<C0.05). The same below.
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Table 2 Mass fraction of nutrient components of ponds and
river-cages cultured carp meat %
LD W I 77 5E o) 46 7% 5E
Parameter Ponds aquaculture Cages aquaculture
HLZE 1 Crude protein 17.4340.20 b 18.16+0.23 a
HLAE W7 Crude fat 1.08+0.23 b 1.4140.17 a
K4 Moisture 81.4340.24 a 80.87+1.76 a
KAy Ash 1.86+0.02 a 1.74=+0.29 a
x®3 HESTREMEFAEAEENFSERANSRENSH
Table 3 Amino acid composition and content of ponds and river-cages cultured carp meat g/100 g
Jii 1= 43 80 Mass fraction i 2 180 Mass fraction
M M 8 7 54 EEEE HAR W 5k 77 54 EEEE
Amino acid Ponds Cages Amino acid Ponds Cages
aquaculture aquaculture aquaculture aquaculture
* KA G Aspartic acid  1.80+0.01 b  2.0040.01 a | HZE B Histidine 1.00£0.08a 1.094+0.03 a
* FREMR Glutamic acid 2.8540.02b 3.0940.05 a | fili%& R Proline 0.604+0.05a 0.38%+0.03b
x HEM Glycine 0.9340.04 b 1.3240.13 a | &% Arginine 1.324+0.03a 1.05+0.03 b
* INE R Alanine 0.60+0.01b 0.7140.01 a || B&Z . Tyrosine 0.31£0.01a 0.20%0.04 a
# %% iz Threonine 0.89£0.03b 0.97£0.04 a | 2EPA R Cysteine 0.18£0.00 b 0.2540.00 a
F A Valine 0.7140.02 b 0.780.04 a || g4 fef i 42 3 il 6.20£0.06 b 7.00-0.16 a
4 R Z M Methionine 0.5340.01 a 0.5040.01 a | Total umami amino acids
£ R EZH MR Isoleucine 0.59£0.01b 0.7310.03 a || a4 itm 6.5040.02 b 6.9540.06 a
# ZE R Leucine 1.3740.05a 1.42=40.03 a || Total essential amino acid
£ R WHAM Phenylalanine 0.66+£0.02a 0.7940.01 a | 9k 0058 51 g 10.18+0.03 b 10.66+0.08 a
# #iE % Lysine 1.7540.04 a 1.814+0.08 a | Total non-essential amino acids
# %" Tryptophan ND ND BE MR 16.6840.03 b 17.61+0.07 a
22 Z R Serine 0.58+0.01 b 0.62+0.01 a | Total amino acids

1 Oz AT IENE CURIR & it ND 2R R AG

* RANBERBAIERR . # R LT EIER

Note: @D The tryptophan content could not be determined by this method. ND represents not detected.

and # represents essential amino acids.

* represents umami amino acids,
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