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THE: LU0 B ER AR L2k (FeSO,) AR A Bh(Fe-Met). H &R Pk (Fe-Gly)FI & & & 5L 1R 5 A Bk (Fe-
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i b R, AR R B R KT B T R IR )
FI 22 RERED, A, DR H R T 2K R R S 0 f
EWMAYE R, BT RIS, 23k e I8 4 3
(Epinephelus fuscoguttatus Q@ x Epinephelus lanceo-
latus 35 B A HUE G BRI RN, Ho i 38 5% 59
A Ve EI'E S

ORI R A A T Py, 3 7 PR e £ 2K
FROE R R AR, RYE (20237 [k Gt vt
Y R, HE eI 80 /T . H K 11 B f R A
AR B I T B S SR B R SR Tz
KiE. EWIRTU TR @neE. W5 IRmnKr
XK 1 A i A RE R e 2 R A ek
X K R iy gy T T R T 9 SR ALk =, FRAT TR SR
F T AR A K TS0 K I R A K e R i IR
BLAEZ I ASHIE AR A R AN R R TR R K
I R A g T (A R, Dy K ) R ) i R TR LB
THROLE F 22 FR Rl

1 #R5RZE

1.1 SEIefARt

R T S 100 B A, DL R I 4k
REARY: . HERGME SR EMRESYNYE
e sl 4 o 452 I 25 20 1 S 08 DRk (CEL A R T A 97 i
3 F 1), TFRFeSO,. Fe-Met. Fe-GlyAMllFe-CAA.
T BRI 3 N R A, % E IR S =4 BN
30%- 13%- 17%H110%, J& 358k Y5 34 b 5 5 185
ERBE R A AR AL RHE R 1 5 i 60 H
Wi, YR 2D R AL RLAL i i A% 2.5 mmZE 45 ()
AL AR, BUZ B RS2 IR 4 11, —20°C UKAR R AT
%M.
12 REA&E REFER

RIS A H B ROK = IR 58 A, 8 77 1E)
R 8:00F115:00 LA RIS T RHE A B 0t . &
F27d)5, SRS LR 24h, FEPkk fRE, A et
FIRS — B0 O 1 2 6 B AL 4 N 124 3] T 7% B i
(300 LK&)Y, ENET 308, 1 454 AN [R] 2k 8 1) 1]
BHE BAMNE LA, AN LB E S, ST N H170d
(FFRFEIRG . RI6 AT [ BT 7%, /K IE(28+1.5)C;
WE>5 mg/L; pHIET. 74T THAS R S 8#<0.15 mg/L;
AR H<0.5 mg/L; HARJGHE /KIAHE: 1.0 L/min;
B K8 B AT RO, JE I BRI S 2 TS L
TAE

13 HmEE

EFR RIS 45 W 5, ¥ a2 24h, {ERFELH
BEN LIS 2 f, FRRRE G = X PR R 2 (MS222,
75 mg/L, Aladdin, China) kI 5, HUH B £ 8, 76
AR IR A VR G G AR AE-80°CUKFEH, T /5
S [ RN AR B i 3% A5 I % i T8 o 26 4 23 B 55
TAE,

14 RS

MEmSKgENNE  BEsELERA
ALY B ALEE(SOD). T B (MDA). &t
Jik i S AL Y0 B (GSH-Px). = L A4k g 11 (T-AOC)
JOd AAEBE(CAT), 3844 4 i A= AT FL BT
(LR ) A 7 B A T 5

BERIEME I TRIzol " 7(TaKaRa,
HHE R IE) M TE 4 23 SR BUE RNA, TaKaRalf) il
i S A ﬁ(PrimeScriptTM Reagent Kit with gDNA
Eraser)¥f i RNAI # 5% NcDNA, F£T-20C fR 47 %
o @ NCBIEHE KT 51145 &, 48 F Primer
Premier 5.0 450 tHFF = 1 51 (3K 2). qPCRASH
Unique AptamerTM qPCR SYBR” GREEN Master
Mixial 77l & 75 2 IR e ' A b AT A I 43 #r
PLB-actinfy 12, F 2 J7 12 1 550 3 TR M 3 2%
K,

% 18 & 5 i 2 F) Fl DNAGR 7 & (E.Z.
N.A." soil ik £(Omega Bio-tek Norcross, GA, U.S.)
EUEDNA. PAF(5-ACTCCTACGGGAGGCAGC
AG-3")H1R(5'-GGACTACHVGGGTWTCTAAT-3")
NEIH, X E 16S rRNAZE K] [ 548 X V3—Vaidk
TG, IR PCRAE 7 3R 139 35 = 1) . 4lifb e,
PP i i SR AR R 2 R A PR A =] (T u-
mina MiSeq PE300°F- & (Illumina, San Diego, USA)
M

F H Uprase K A4 (WA 5 11)XF97%AH LK -~
PIOTUBEAT 52K, I LBk & 1k, 15 B A5 & R{E
50.7, I FHRDP Classifier (fiA52.13)%OTU#EAT
I3RS I 5 SLIVA U e (WA 5 138) 3t 47 Ll
%} . I HMother (AR A5 1.30.2)% # 4k i 4T alpha %
FEVE 2T, 3158 F Welch’s ok 56 1 By 45 18] (1) 22 B
SR J5 K FHLEFSeZE 5 H 5 534, | FH LD A{E R At &
WA 22 5 KNI . B, i3 Tax4Fun (A
50.3. 1) 3 T Silvai 4 FE 1 16S 73 K1k R LA
KEGGHL 5 FE A i k% A= 10 1) 4 253 &R, H X 16S
RNAZE K 753 TKEGG 1—22% DhREiER: o
15 BEZITE S

SRR R R NI EREZE . FERIRIA S
Tt % 00 2 1) A 5 35 P 3 AT >R FH SPSS 26.0 5 1



3 K A& E ¥ wR 2025, 49(9): 092511

HEAT o Sexd B HEAT U7 22 SR A R, P E L R B WilcoxonFk RS 36 DL Kz 55 25 1 A6 56 25 D) ) 5% %
T3 ZE 5 W MRS 1 20 EEAG 5a SR VP Al A [ 2HL 70 2 (8] (1) V= TRBAT AT
Z 5. FEP<0.05KT M\ H 2 5 W %, 3 F) H Spear-

Q:I:
mandfl S RSN S RCE R e 2 RN
e 1R20.8 FLP<0.05HH YA M1 21 REIGIER A O B LA TR R
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Tab. 1 Different iron-source feed formulations and nutrients (%)

2H 5 Grou
A Ingredient (%) FeSO, Fe-Met J FI;-Gly Fe-CAA

¥ Fish meal 14.00 14.00 14.00 14.00
fi% 25 [ Casein 34.70 34.70 34.70 34.70
H¥fISoybean meal 13.00 13.00 13.00 13.00
TAIK Wheat flour 12.00 12.00 12.00 12.00
TR — 245 Calcium biphosphate 1.50 1.50 1.50 1.50
1) FilVE k- Miineral premix’ 0.50 0.50 0.50 0.50
4k #Sodium chloride 0.25 0.25 0.25 0.25
YU 'E Z TR FFVitamin premix” 0.50 0.50 0.50 0.50
41+ #Hi Soy oil: Fish oil (1:1) 9.00 9.00 9.00 9.00
SALAE AR Choline chloride (50%) 0.50 0.50 0.50 0.50
AR Ethoxyquinoline (30%) 0.05 0.05 0.05 0.05
Tk & 2T 4 & Microcrystalline cellulose 11.20 11.20 11.20 11.20
¥ B FE 4 4E Carboxymethylcellulose 2.50 2.50 2.50 2.50
7 % 7Mildew inhibitor 0.10 0.10 0.10 0.10
i iR IV £k Ferrous sulfate (30%) 0.003
& IR Ferrous methionine chelate (13%) 0.005
H &R & #Ferrous glycine chelate (17%) 0.004

G HB IR # 4 BFerrous compound amino acids chelate’ (10%) 0.006

4% £ # Compound amino acids’ 0.017 0.015 0.016 0.014
"H 7% il 3 Proximate composition
JK4rMoisture (%) 7.47 6.77 6.28 5.76
#H2E A Crude protein (%) 45.78 45.80 46.44 46.70
HILAE 7 Crude lipid (%) 15.33 16.31 14.92 15.58
#/K 23 Crude ash (%) 6.20 6.21 6.18 6.16

4 & Fe content (mg/kg) 80.77 84.59 83.73 79.67

T G R TURRE A KRB, 4 g —/KBREREE, 28.57 gy — /KB ER(11), 37.5 g; WAEFRAN(1%MM), 8 g — /KA
R BE, 375 g LR (1%F), 20 g LERES(1%), 20 g; Wb A8, 506.93 g; M T-TL 46/ E R TR KIS A 4E2E % A, 3000000 1U; 4:4E % D,,
1000000 IU; 4E4: & E, 64000 mg; 42L& K, 4255 mg; 4E4: & B,, 6061 mg; 4E/E R B,, 6122 mg; 72 B4, 20408 mg; fHELE, 30303 mg;
YE2E % By, 6250 mg; A, 20000 mg; M5, 2041 mg; 445 By, 2000 mg; 4k 2 CREERNE(35%), 228571 mg; WLEL, 32653 mg; * &
BREMBE O EERIR S 5 E AR R, A RIERA RN KA EH(Asp), 5.86%; JHZ(Thr), 3.13%; £ Z#(Ser),
1.89%; B &M% (Glu), 7.84%; HEFL(Gly), 4.05%; HE R (Ala), 5.91%; BEEEL(Cys), 0.27%; HE KL (Val), 4.09%; FEE R (Met), 1. 68%;
SR A (1le), 3.07%; SR (Leu), 5.67%; BEE IR (Tyr), 2.22%; # A& R (Phe), 3.46%; 2R (His), 1.37%; HZ MR (Lys), 2.97%; K& &
FR(Arg), 4.27%; IHEBR(Pro), 2.90%:; V&R (Trp), 1.00%; F I &, 61.65%

Note: ' Per kilogram of mineral premix containing: copper (Il ) sulfate pentahydrate, 4 g; zinc sulfate monohydrate, 28.57 g; manganese
(1) sulfate monohydrate, 37.5 g; sodium selenite (1% Se), 8 g; magnesium sulfate monohydrate, 375 g; cobalt chloride (1% Co), 20 g;
calcium iodate (1%), 20 g; zeolite powder, 506.93 g; *Per kilogram of vitamin premix containing: vitamin A, 3000000 IU; vitamin D,
1000000 1U; vitamin E, 64000 mg; vitamin K3, 4255 mg; vitamin B;, 6061 mg; vitamin B,, 6122 mg; calcium pantothenate, 20408 mg;
nicotinamide, 30303 mg; vitamin B¢, 6250 mg; biotin, 20000 mg; folic acid, 2041 mg; vitamin B,,, 2000 mg; L-ascorbate-2-monophosphate
(35%), 228571 mg; inositol, 32653 mg; *The ferrous compound amino acids chelate has the same amino acid composition as that of the
compound amino acids; 4Compound amino acids composition: aspartic acid (Asp), 5.86%; Threonine (Thr), 3.13%; Serine (Ser), 1.89%;
Glutamic acid (Glu), 7.84%; Glycine (Gly), 4.05%; Alanine (Ala), 5.91%; Cystine (Cys), 0.27%; Valine (Val), 4.09%; Methionine (Met),
1.68%; Isoleucine (Ile), 3.07%; Leucine (Leu), 5.67%; Tyrosine (Tyr), 2.22%; Phenylalanine (Phe), 3.46%; Histidine (His), 1.37%; Lysine
(Lys), 2.97%; Arginine (Arg), 4.27%; Proline (Pro), 2.90%; Tryptophan (Trp), 1.00%; Total amino acids, 61.65%
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SODHI GSH-PxiF £ 22 5 AN 2. 3 (P>0.05). FHELT
FeSO,4. Fe-Metd I GFe-CAAZ I7iEHIT-AOC
W R T (P<0.05). TiFe-MetZHCATIH I 3 3%
& T HiAh 41(P<0.05), FeSO,ZAMDA S & B3 & T
HAhZH(P<0.05).
22 TEI%IENAOEREERRBLERERIA
ppAl

W B 1R, 75 i 3 g RE A OC JE R R IA
FeSO 4 I IL-8F1 OccludinE K] 1 A1 5 2R 04 & B 3%
BT H 43341 (P<0.05); Fe-GlyflFe-CAA4L ] ZO-1
M Claudin- 175 R A 0 2 38 5 0 56t 2 v T oA
(P<0.05). T FIBRIEIRLZ RIIL-10+ IL-6 %
IL-1SHEF I RIEZ R AR
2.3 FEISKEXTA O R ESIAIE B R 2RI R2 00

MR BT B4R (1) 45 K, AL FEFeSO, 4 FlFe-
CAAH B A TERE S ilt— P AT R BT . FR TR IR
WG, 56N FEAR AT 3, 42 BRI A i e NEE AR
¥ 5B S — 400844 751 o A8 FH97% (1) 5 51 AH Ak

R2 TOAEESIVFT

Tab. 2 Sequence of fluorescence quantitative primers

P, B HOTUNEN230, Shannon il 2k A1 Sobs i B
i 28 (K] 2)BE & I 7 28 B a7 & B d A, i B
ASTRIRE it A B AR ) 22 R AL OTU 2 28 AN B
iR FE AR = A AR A

Sobs. ChaoFll Ace#fs A& FH K PFAl K 11 22 i fig i
W R E R (B 3). FeSO MM BB & &
.2 5 TFe-CAAZ (Sobs 5 Chao, P<0.001; Ace, P<
0.01). LtAb, alphaZ ¥EtE s H A B Rl 7 T 46
B, R B R B DA 5 R AR R .
Simpson-j Shannonf 4 ¥4l K 1 22 fif fizy 18 B B 22
FEMEIOFRAR, 1052 BIBRYR K 235 52 (P<0.001) .
I I UniFracit 5 A PCoA S R, 41 43 25 W
o X HBEATEE— 2P ANOSIM 43 #T & Bl “Between”
JIT AR B A o 2L 1) 22 B A v T O AR A R 2L
ZERERY

3 TRIIEX K OReERFEn S L EE RS0
Tab. 3 Effects of different iron sources on intestinal antioxidant

enzyme activities of largemouth bass

£ ekl Ty
Gene Primer sequence (5'—3") GenBank No.
IL-10 CCACCAGAATGACTCCTCGG XM 038696252
TGGTTGTTGCACATGGGACT
IL-6 CGCGCAATTTGCCGATGATA XM 038732985
CGTTGTTGCTGGTTGCATGA

IL-15 GTATGCTGCTTCTGTGCCTGG
AGCGTCAGATTTCTCAATGGTGT

IL-8 CGTTGAACAGACTGGGAGAGATGXM_038704088
AGTGGGATGGCTTCATTATCTTGT

Occludin GATATGGTGGCAGCTACGGT
TCCTACTGCGGACAGTGTTG

Z0-1 ATCTCAGCAGGGATTCGACG
CTTTTGCGGTGGCGTTGG

Claudin-1CCAGGGAAGGGGAGCAATG
GCTCTTTGAACCAGTGCGAC

p-actin - AAAGGGAAATCGTGCGTGAC
AAGGAAGGCTGGAAGAGGG

XM_038693988

XM_038715419
XM_038701018
XM_038713307

XM_038695351

w

[C1FeSO4 721 Fe-Met
=Y Fe-Gly S Fe-CAA

FHXTFEIR S Relative expression

treatment groups (P£<0.05)

IL-8 Occludin  ZO-1

B 1 ASEARIER R B 3 e R F(IL-10 IL-6+ IL-15FNIL-8)F1'E 25 B4R 1 (Occludiny ZO-1FClaudin-1)F: R 2 1% 1 521
Fig. 1  Effects of different iron sources on intestinal inflammatory factors (/L-10, IL-6, IL-15, and IL-8) and tight junction proteins
(Occludin, ZO-1, and Claudin-1) gene expression in largemouth bass

TR FRAR B N3N B (n=3) I~ 2948 Rl 18 b8l TS R ) _Ebs 57 B 2R & b JEL2H ) e 25 1 22 53¢ (P<<0.05)

All data are means of three replicates (n=3); Different superscript letters in the same index data indicate significant differences among the

205 Group
FeSO, Fe-Met Fe-Gly = Fe-CAA

A EAGET 6.1940.84 6212045 6.55+0.52 7.32+0.84
SOD (U/mg prot)
A WeH T
A
GSH-Px
(U/mg prot)
ISE/IEN
Rt /1T-AOC
(mmol/g prot)
A ARICAT 4.64+0.35" 5.5120.02" 4.62+0.38" 4.83+0.19"
(U/mg prot)
7 MDA
(nmol/mg prot)
e A SRR EARE Y 3N B (n=3) P, R — e hr L
P AR b bR = BER IR & AL BEAR A1 2 3 1 2 R (P<0.05)
Note: All data are means of three replicates (n=3). Different
superscript letters in the same index data indicate significant
differences among the treatment groups (P<0.05)

FehrTtem

10.70+0.80 10.55+0.64 11.16+1.10 11.53+1.12

0.2120.02° 0.25+0.01° 0.23£0.02" 0.25+£0.01°

2.10+0.14° 1.96+0.17° 1.71+0.14° 1.80+0.03"

Claudin-1
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2.4 ANESKIEXTK OB IAIEEEFLHE K AR
W 4R, 761K B, AR IE A EE2H 1A
WITRATEH T 1(FeSOy4: 43.37%, Fe-CAA: 74.10%)-
JEBE T |7 (FeSO,: 46.48%, Fe-CAA: 6.55%)F1HR #F
[ J(FeSO,: 8.58%, Fe-CAA: 19.13%). fEJ@8/KF L,
= FF L B =1 19 641 J& J2 Plesiomonas (FeSO,: 9.47%,
Fe-CAA:36.10%). Enterobacter (FeSQ,4: 12.59%, Fe-
CAA: 29.11%). Cetobacterium (FeSQO,: 8.58%, Fe-

Shannon curves
A 30

2.8 prmmmmssssssssssssssssss
26
24
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1.6
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0.8
0.6
0.4 --- FeSO,
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Shannon index on OTU level
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B 1601
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Sobs index on OTU level

20 b --- FeSO,
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SPEFLFHF ST S
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Number of reads sampled

Bl 2 EAN IR AL B R K 1 R il S AR I O TUZKF R 1Y
Shannon i Z&(A) F1Sobs# Bz 1 2 (B)

Fig. 2 Shannon curve (A) and Sobs dilution curve (B) of gut
microbiota of largbass at OTU level under different iron source
treatments

Rl A 0P B, A O L 5 B 1 K 3 7 1 KR
Shannon# 2 FH T~ VT4l 7 8 A 16 2 BEE, 1T Sobsta HN /2
R TVl I TE A A s (R )

The horizontal axis is the number of effective sequences and the
vertical axis is the number of operational taxa observed; The Shan-
non index is used to assess the diversity of gut microbes, while the
Sobs index is used to assess the number of gut microbial species
(abundance)

CAA: 19.13%). Lactococcus (FeSOy4: 20.20%, Fe-
CAA: 2.88%) Aeromonas (FeSO,: 8.30%, Fe-CAA:
5.84%) 1 Staphylococcus (FeSO4: 8.30%, Fe-CAA:
5.84%). 1M AT 5% K H1 R B Jizg 38 B A J 7K1 B AR R
F R i o A P AR DS A B (] 5)3R A,
It 1 MDA V£ 5 Escherichia-Shigella (= —0.899)+
Enterobacter(r=0.886). Pantoea(r=0.886). Chryseo-
bacterium(r=0.886) Comamonas(r=0.829). Acineto-
bacter (r=0.829). Pseudomonas (r=0.829). Lacto-
coccus (r=0.886)Fll Weissella (1=0.943)H. f 58 21 ]
RN TET-AOCHE M 5 Enterobacter (1=0.812)+
Plesiomonas (r=0.928). Raoultella(r=0.928). Achro-
mobacter(r=0.986). Pedobacter(r=—0.928). Strepto-
coccus (r=—0.941). Comamonas (r=—0.841). Staphy-
lococcus(r=—0.928). Aerococcus(r=—0.928). Macro-
coccus(r=—0.893). Acinetobacter(r=0.841). Pseudo-
monas (r= —0.841)F Lactococcus (r= —0.812)tH .7
R ZUR A G . AR, 7 1 SODE 1 5 Achro-
mobacter (= —0.829)4 5 Z1 ¥ 1 AH 9%, I 18 GSHIE
M 5 Streptococcus (r=—0.812) 7 H 5 ZU A =<
LEfSe % g 72 5 1 531 73 v W FE BN, 1 I APAS
I Bk VA ) AL R 2 AE AN [F) 2 4 b 2 R 22 5
(K1 6). FeSO,HFEHEERZZILHI ], MFe-CAA
HEEE R TR,
2.5 AEIKIEXN KO R4 R5E N RIS
KEGGI 45 R 2o, WALER A Y 2 T)
RE T SR AL AE W R AR 5 M B 45 B b 3 L.
KEGG2ZK 45 R o, WAL PR A i) 2 DB
5 A] BE S B K AL & W AR5 s A < R R
A (K 7).
3 ifie
3.1 AEEIEXTA OB E L aE aIF
MDAE Jy it g S AL B WU 7 A 0 — M 3 )
JRU, s FORAE R PR R A g i Fa ks . 1E %
B H 5 el A, A2 IR iU E Ak, I A
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Sobs (A), Chao (B), and Ace (C) are used to evaluate the abundance of intestinal flora; Coverage (D) is an indicator to evaluate community
coverage. Simpson (E) and Shannon (F) are used to evaluate the diversity of intestinal flora. Welch’s ¢ test is used for significance analysis of
A—F indexes, and the two groups with significant differences are labeled (*P<<0.05, **P<:0.01); G. Principal coordinate analysis of gut
microbial community based on weighted UniFrac; H. Similarity analysis of different iron source groups in microbial communities; The
“Between” boxes represent inter-group differences, while the other boxes represent intra-group differences
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Fig. 6 Species difference distribution of different iron source feed treatment groups under LEfSe multilevel species difference discriminant
analysis
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A. The branching diagram shows the phylogenetic distribution of different iron source feed treatment groups under LEfSe analysis (the

branching diagram represents five different taxonomic levels of phyla, class, order, family, and genus from the inside out); B. LDA score is
used to measure the influence of species on the difference effect of different iron source feed treatment groups (LDA>4.0, P<0.05)
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DIFFERENT DIETARY IRON SOURCES ON INTESTINAL HEALTH OF LARGE-
MOUTH BASS (MICROPTERUS SALMOIDES)

HU Wen—Guang], SHI Taol, MAO Xiang—Jiel, GU Dian-Chao"” and TAN Qing-Song1

(1. Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture and Rural Affairs, College of Fisheries, Huazhong Agri-
cultural University, Wuhan 430070, China; 2. Hunan Debon Biotechnology Co., LTD, Changning 421500, China)

Abstract: Fish health, as well as disease prevention and control, are the key and tricky sectors in aquaculture. It is of
great significance to improve fish immunity and disease resistance through nutritional regulation. Iron is an essential
nutrient that regulates growth and immunity in fish. The purpose of this study was to investigate the regulatory effects
of ferrous sulfate (FeSO,4), methionine chelated iron (Fe-Met), glycine chelated iron (Fe-Gly), and complex amino acid
chelated iron (Fe-CAA) as dietary iron source on intestinal health of largemouth bass (Micropterus salmoides). Four
isonitrogenous and isolipidic diets with appropriate iron level provided by FeSO,, Fe-Met, Fe-Gly, or Fe-CAA were
designed. Three replicates were set in each group for a 70-day breeding experiment of young largemouth bass. After the
experiment, intestinal antioxidant activities of SOD, CAT, and T-AOC were measured in each group. Additionally, the
expression of genes and flora related to intestinal health were analyzed and compared. The results showed that the
MDA content of FeSO, group was significantly higher than that of Fe-Gly and Fe-CAA groups (P<0.05), while the T-
AOC activity of FeSO, group was significantly lower than that of Fe-Met and Fe-CAA groups (P<0.05). The CAT
level of Fe-Met group was significantly higher than that of the other three groups. At the gene level, the expressions of
IL-8 and Occludin genes were significantly higher in FeSO, group than those in the other groups (P<0.05), while the
expressions of ZO-1 and Claudin-1 genes were significantly higher in Fe-Gly and Fe-CAA group than those in FeSO,
and Fe-Met groups (P<0.05). The expressions of IL-10, IL-6, and IL-15 genes were not significantly affected by iron
sources. Further analysis of intestinal flora showed that the bacterial diversity of Fe-CAA group was significantly lower
compared with FeSO, group (P<0.05). At the phylum level, Firmicutes in Fe-CAA group were significantly down-
regulated, while Proteobacteria and Clostriobacteria were significantly up-regulated compared with FeSO, group
(P<0.05). At the genus level, Plesiomonas, Enterobacter, and Cetobacterium in Fe-CAA group were significantly up-
regulated, while Lactococcus and Aeromonas were significantly down-regulated (P<0.05). Correlation analysis of
intestinal flora and antioxidant enzymes showed that intestinal MDA activity was strongly correlated with Escherichia-
Shigella and Enterobacter. Intestinal T-AOC activity also showed a strong correlation with Plesiomonas and Achro-
mobacter, while SOD activity was strongly negatively correlated with Achromobacter. Additionally, a strong negative
correlation was found between intestinal GSH activity and Streptococcus. However, microbial community function
prediction analysis showed no significant difference in intestinal microbial community function between the two
groups. In conclusion, compared with inorganic iron sources, organic iron sources can improve the intestinal antioxi-
dant capacity of juvenile largemouth bass, reduce the content of MDA, and thus minimize intestinal damage. Mean-
while, the inclusion of iron complex amino acid chelate in the diet is beneficial to maintain the stability of intestinal
flora of largemouth bass and improve the abundance of beneficial flora in the intestine.

Key words: Iron source; Antioxidant capacity; Intestinal health; Intestinal flora; Micropterus salmoides
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