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Tab. 1 Amino acid profile and nutritional composition of the
cowpea meal (%, dry matter)

R IR 4 Amino acid profile UL Z ¥ Cowpea meal

€5 5 A FE R Essential amino acids (EAA)

WA Lys 1.56
HE B Met 0.22
S ER Tle 0.95
JFE R Thr 0.79
H% 2 His 0.73
IR Val 111
AR Leu 1.68
KRR Arg 1.44
K NE M Phe 1.20
Ik 75 & B Non-essential amino acids (NEAA)
L2 Z R Ser 0.96
BHM Glu 3.59
HER Gly 0.79
HHE Ala 0.93
KA Asp 2.55
B8 2K Tyr 0.51
filiZ K2 Pro 0.82
H IR (Y, W) Nutritional composition (%, dry matter)
#H % A Crude protein 23.49
HMLAE i Crude lipid 1.50
JK4¥ Ash content 3.20
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Tab. 2 Formulation and chemical proximate composition of the
experimental diet (%, dry matter)

B SEEGPE AR} Experimental diet

Ingredient CON RI10 R20 R30
£ ¥ Fish meal 4 4 4 4
¥ A3 Poultry by-product meal 12 12 12 12
Mk 4F 25 1 Concentrated 12 12 12 12
cottonseed protein
SEFFFARapeseed meal 12 12 12 12
ZH1Soybean meal 20 18 16 14
[H#1 Flour 20 20 20 20
9L 5 ¥ Cowpea meal 0 4.2 84 12,6
5.H Soybean oil 6.05 6 595 59
2 LT E R B Sodium 3 3 3 3
carboxymethyl cellulose
T4 i 41 4 2 Microcrystalline 814 599 384 1.69
cellulose
TR A4S Ca(H,POy), 1.5 1.5 1.5 1.5

4L RN YR BURR Vitamin - 1.2 1.2 12 1.2

and mineral premix

S ALAE AR Choline chloride 0.11 0.11 0.11 0.11
At Total 100 100 100 100
22 2H B (%, T4)57) Chemical compositions (%, dry matter)

#15 (4 Crude protein 36.23 37.06 36.49 37.01
¥ 5 Crude lipid 801 789 7.92 8.00
7K 4> Moisture 9.02 7.89 799 7.64
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Tab. 3 Amino acid composition of the experimental diet (%, dry
matter)

VE: SRR AN T R B KRR A1 R A W] (B X
A TR L A228); BT FEL SRy VLUK 2 At

Note: Vitamin and mineral premix is purchased from Nutrie-
ra Group Co., Ltd. (Channel Catfish premix A228), and the
cowpea meal is provided by Jianghan University

SRR LR SEIG TR Experimental diet
Amino acid composition  Con R10 R20 R30

Db 75 2 LR Essential amino acids (EAA)

#E R Lys 1.89 1.78 1.86 1.85
HE R Met 0.55 0.45 0.57 0.63
A5 Rlle 1.24 1.18 1.22 1.14
PR Thr 1.55 1.47 1.52 1.51
#H 5 M2 His 0.91 0.75 0.86 0.85
SR Val 1.65 1.60 1.73 1.69
AR Leu 227 2.16 221 2.20
FE &R Arg 237 2.10 2.29 2.07
RN AL Phe 1.10 1.05 1.28 1.37
e 75 & HE R Non-essential amino acids (NEAA)

24 5 /2 Ser 1.93 1.85 1.99 1.85
B HAEGlu 10.08 9.48 10.31 10.21
H&EGly 2.02 1.87 2.00 1.91
HE R Ala 1.26 1.19 1.34 1.39
KA Asp 3.80 3.51 3.75 3.67
F& S B Tyr 0.80 0.63 0.83 0.87
JiHi 2 FEPro 1.01 0.82 0.90 0.89
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Tab. 4 Channel catfish’s primers used in qPCR analysis

kel 514H5

Gene Primer sequence (5'—3")
name
rps6  CTGGAGAACGCAAACGCAAA
TTGAACAGCTTGCGGATCCT

Ry

Accession number
NM_001200142.1

IR, K HISPSS 20.03E47 5 [K 2 J7 22 43 M1 (One-way
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Fig. 1

Effects of substituting cowpea meal for soybean meal on the growth performance of channel catfish

WER, FEi kKR, Fas. FRREE, n=3; IR RATHEEE, n=6; Kl (4 R LIPS bR R, B AR R 7 BRRZ R

B ME(P<0.05); TH

WGR, SGR, Feed intake, FE, n=3; HSI, CF, n=6; All results in the figure are presented as mean+SE; Different superscript letters indicate

significant differences (P<0.05); The same applies below
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Fig. 2 Effects of replacing soybean meal with cowpea meal in diets on intestinal structure and permeability of channel catfish
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DAO results
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Fig. 3 Effects of replacing soybean meal with cowpea meal in diets on liver health of channel catfish
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DIETARY SUBSTITUTION OF SOYBEAN MEAL WITH RED COWPEA
MEAL ON GROWTH PERFORMANCE, INTESTINAL MORPHOLOGY,
LIVER HEALTH, AND AMINO ACID METABOLISM IN CHANNEL
CATFISH (ICTALURUS PUNCTATUS)

HAN Guo-Li"’, XIAO Cai-Ling’, CAO Meng-Xi’, JIA Jing-Lu’, ZHANG Zhi-Min’, LIU Hao-Kun’,
JIN Jun-Yan’, LIANG Yong’, HAN Dong’ and XIE Shou-Qi’
(1. Dalian Ocean University, Dalian 116023, China; 2. State Key Laboratory of Breeding Biotechnology and Sustainable Aquacul-

ture, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 3. Hubei Key Laboratory of Environmental
and Health Effects of Persistent Toxic Substances, School of Environment and Health, Jianghan University, Wuhan 430056, China)

Abstract: This study evaluated the effects of replacing soybean meal (SBM) with cowpea meal (CM) on growth perfor-
mance, intestinal morphology, liver health, and amino acid metabolism in channel catfish (Ictalurus punctatus). Four
isonitrogenous (37% crude protein) and isolipidic (8% crude lipid) diets were formulated, in which CM replaced 0,
10%, 20%, and 30% of SBM, designated as CON, R10, R20, and R30, respectively. A total of 240 juvenile channel
catfish [initial body weight: (22.44+0.28) g] were randomly distributed into 4 groups with 3 replicates each and fed
with the experimental diets for 8 weeks. The results showed that the weight gain rate of the R10 and R20 groups was
significantly higher than that of the CON group. The specific growth rate of each substitution group was significantly
higher than that of the CON group. However, Feed intake in the R10 group was significantly higher than that in the
other groups (P<0.05), and a dose-dependent decrease in feed intake was observed with the increasing CM substitution
levels. Histopathological examination of intestinal sections stained with hematoxylin and eosin (H&E) showed that
dietary CM supplementation significantly increased the goblet cells to villus height ratio, villus height, and muscle layer
thickness in the R20 group was significantly higher than that in the CON group (P<0.05). In contrast, H&E and
TUNEL staining of liver tissues revealed no noticeable signs of inflammation or apoptosis. Moreover, the transcrip-
tional expressions of protein synthesis-related genes (mtor, p70s6k, eif2b) exhibited an upregulation trend. In summary,
replacing up to 30% of dietary SBM with red cowpea meal did not impair growth performance or liver protein
metabolism in channel catfish, while it improved intestinal morphological structure.

Key words: Cowpea meal; Intestinal morphology; Liver health; Amino acid metabolism; Ictalurus punctatus
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