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Abstract: As a nutrient-rich plant protein source, cottonseed meal has been widely used in aquatic feed. However, due to its
anti-nutritional factors such as gossypol and unbalanced amino acid composition, the application of cottonseed meal in aquatic feed is
limited. Under the current policy background of 'soybean meal reduction and replacement', cottonseed meal has a broad application
prospect in aquatic feed, but the efficient detoxification of free gossypol and the reduction of dietary fiber content are the technical
bottlenecks restricting the high-value utilization of cottonseed meal in aquatic feed. This paper systematically reviewed the application
status of cottonseed meal in aquatic feed, focusing on the effect and applicability of detoxification technologies such as heat treatment,
enzymatic hydrolysis and microbial fermentation in the degradation of gossypol, and compared the cost-benefit characteristics of
different methods. The methods of dietary fiber degradation and amino acid nutrition optimization were further discussed, and it was
proposed that the combination of bacteria and enzymes had significant advantages in improving feed utilization efficiency and animal
health. In terms of application, the substitution potential of cottonseed meal for fish meal and soybean meal was comprehensively
analyzed, and the differences in tolerance mechanisms of different aquatic animals were summarized. Finally, it is proposed that

creating low gossypol cotton varieties through gene editing, optimizing the collaborative utilization path of protein resources and

i #5 B #7 :2025-04-04

EETB B R AR XTI A " FAET H (TCYC2025-525307011) ;35 HUAR K ESI A 15 B (16 -H AA RIS 314 .TDZKBS202540) 5
VLA SRR 342 (BK20210943 ) 5 788/ = I L 1485 — BT PR T RHBE 031 H (2025NY08) s VL3R4 K 7 Sy 37 d S0 2
JFHCAEI(KIS2228).

{EB BN AL (1989-) , 12, IR, WFE )5 10 7K 7 8408 3% 5B E-mail: Renshengjie1990@163.com

BIEIEE : B e (1991-) A, SEEe il A5 05 10 Ko™ 340 37 5 B E-mail: Maxianjun1213@163.com



25 EREARTS AR ORI BRI R - 73 -

improving the regulation system of cottonseed meal industry chain will be the key directions to realize the high-value utilization of

cottonseed meal. This paper provides theoretical support and practical path for promoting the green and efficient utilization of

cottonseed meal in aquatic feed.

Key words: cottonseed meal; gossypol; dietary fiber; high-value utilization
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Fig. 1 Market demand of cotton yield, cottonseed meal yield and cottonseed meal in China from 2014 to 2024
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Tab. 1 Main nutritional components of cottonseed meal related national/industrial specifications (dry basis)

%
T brum H —% % =% ULk G YL 4% 7 15
item grade | grade 11 grade 111 grade IV grade V specification/notes
HIEH CP =50.0 =47.0 =44.0 =41.0 =38.0
HILT 4k CF <9.0 <12.0 <14.0 <14.0 <16.0
KA MC <12.0 <12.0 <12.0 <12.0 <12.0 GB/T 21264-2007
HUK Sy ASH <8.0 <8.0 <9.0 <9.0 <9.0
HUIENT EE <2.0 <20 <20 <20 <20
T#5 DM 90.0 HRSEHERR , BRI B
TCA %) NFE 26.3 ZHH
HRPESRIREF4E NDF 225 B
FRMEVEIR LT 4 ADF 15.3 S
VEW) starch 1.5 ZHAE
45 Ca 0.30 A
P 1.24 ZHH
R A-P 0.31 SHAH

TE BT GBIT 21264-2007 Feh R GRS B IR E2R (2024 4E55 35 1)) DM, T4J5E; CP, HLEE 11 B, ZBER 475 CF BLET 4k 5

NFE, LR 1405 Ash, JK3 s NDF, PR VR LT 4E s ADF  FRVEDEIRET4E s Ca, 5155 P, B A-P, A8
Notes: The data is sourced from GB/T 21264-2007 and Chinese Feed Ingredients and Nutritional Value Table (2024, 35th Edition). DM, dry material; CP,
crude protein; EE, ether exiract; CF, crude fiber; NFE, nitrogen—free exiract; Ash, ash content; NDF, neutral detergent fiber; ADF, acid detergent

fiber; Ca, calcium; P, phosphorus; A=P, available phosphorus.
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Tab. 2 Cost-benefit comparison of different detoxification methods of cottonseed meal
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Tab. 3 Effects of replacing fish meal with cottonseed meal on growth and physiology of aquatic animals
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Tab. 4 Effects of replacing soybean meal with cottonseed meal on growth and physiology of aquatic animals
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