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HE ARHF R B8 B X R (Ictalurus punctatus) i) K BEE R AT T A AR, o R T AR
XR#EEK . MEEBEMRBAFOTE, SR E 3 4. FEWRANA)HER WA F R
hn K EEAR R, T R AR A BY ) (R R e A B TR R R A K B AR RH(B), At R AR 3% R AL A RH(C) o
LA 6N EBAERE, MIEE XREHATRE, HA 16S IRNA ¥ 3 7l F R A fo T
AR 8 T B AL R R AR BE B R WA A R AR R A F . ERE T, MIRRRA
PE A X R K AR E(FBW) B 35 5 T 4t B 4 An 45 2 4 4R 41 (P<0.05)., Bl IgH R4 B EFEEMS
R E, SR AR F B & (K(P>0.05), B B AT # | T(Firmicutes) . 7 % H | ] (Actinobacteriota) ,
1 #% '1(Cyanobacteria) . % % H | '] (Proteobacteria) . 1% 4T # | (Fusobacteriota) . #t & H |1(Chloroflexi)
A % % B |1 (Deinococeota) £ A AW 1. hH U EE BT RG L Nt EER TN —ANE
(norank_f norank o Chloroplast). % ¥ AT # J& (Mycobacterium) . %+t & J& (Cetobacterium), %
W% H J& (Romboutsia) . 1% /N T # & (Exiguobacterium) a5k X 12 # & (Clostridium_sensu_stricto 1), 1%
BWHAEMNEYR, FELEAEFEAT N-LB-D-F IR T E L E v i 2 AU sk iR 4
B R SR B(P<0.05), TR W &R 4 B BB, T IR AR A 2= K A
L-22 8 B Fn L- KXW A% LF L (P<0.05), Hrhpes XRMHEEAmAA,. AERRME, 24
B3 E R B RO . RIEA IR R A o ARHT RN BE R R R B A R R 7 R R R A
RSB RERMET E LRI,
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i (Amable et al, 2022; Song et al, 2022), Hitt, ¥%
2 N A R B2 2 o oo W= L O 1) WA B AW O ) o
F, TRDRE RIS N 5 AR A T I S R R K T B W ) S g
J1, WBIRI R

R AR I FLAT 3 (Lactobacillus) AT
W (Bacillus) . BH} T8 (Saccharomyces) 547 #5 1& X} 1 )
JrOBHEA T DR A B SR R, R R AR g R L SRR
G R Y Ty IS AR Ay, TT LA AR B Y i
i, EESEAemaE S, 4K (Socol et al,
2017)0 [RIIF, R B ARDRL b £ A2 B AT DA e LA
PrE LG T, s T, B HEAE AN I
JR(FRIE K, 2018), S iAEE L, K BEEE Y
fi A P AEAC A A8 T DR s Al , F T ook
WA Y SR ALY, AR A K BT (T A e A,
2021) FKAPBFRAEQO2DNBIFEA B, TRPEL B IIAL F 25
1 ¥F B (Bacillus subtilis) 7] [ 1% 2% 32 #7 (Acipenser
sinensis) I VEBEZR B, 3 5m IR 0% F AR 107 A0 A FH 2
FF AT o B B R W R RE S . AR (201 7)IFSE 3R
B, ARRE S IS A ZEFAT B (Bacillus cereus) ] B0
JLYA KT ER (Penaeus vannamei) B FEEE, $#mHAERK
MO . T I A (2020) 7E 48 OB S M T R 2
(Clostridium  butyricum) W] i 3% $& /& 28 #
(Pelteobagrus fulvidraco)W) LI BT EALRE S, HIEF
A N R ERENR IR & TS . SR, R
MARDRE & 72 A — R AN RG2S, AN im) ek s A Fn i
BEREL, A= B KRBT 3, I8 2371 Sk A
BEl5 gL ) [l L, 45 S 58 A R 58 XU 55 (Zhang
etal, 2020). HHY, X&T R REUL BERER 24
My = B 2 1, AN ST 1 R IR R O
PR, WG BE 2 SRR A | T8 TR P 2H i S
RS AR, BT8R & RARDEHE S 2 S i)k
S BRI A S A

1 #wREFE
11 SEIEE

SEIFEVLINE IR AKOK PRI FE B K T SE M T 8, BB
FEARUEAL SR IE 9 A (HIAUN 0.667 hm® 247, 7KIE
1.5 m), 6 A%, Fi& 18 000 FE/hm? 425 BE SOOI R
60 g 247 WBE 5 SR B F . SCIR I P2 R4 (A)
(] f P 2H (B Rl as (X6 BRZH(C), B4 3 ANEHE . ¢
55 FH B A Rk Sk BE 5 SR A L B A 1R Ak (A T AR
TR R /), TR RV SR - K5 < 12.0%,
ML =32.0%, HAEH =4.0%, K2 <16.0%,
A4 <8.0%, MBE=0.5%, WMHAM=1.6%., kK

Tkl kA W i kS T B () P IR AR R AT
BT, MRS B SRR KAy <32.0%, HIE
F1=35.0%, HIKD<12.0%, HILF4E<12.0%, B#i=
0.4%, MEIK=1.8%, AILIR=2.0%, 4w
N 3x10° CFU/g. £ H R 2 WM, 6 H ik
HOANMIRER 4%, ZEEL TR, 10—11 J#RRE
N 2%, KBRS 20%50, 54k
BHEAT G HEARR . R AL AE 6 A~ H 92500 1A)
FRELAE WAL TR R s A el ), [ B 43 R 2L B 7
Al DR v ] ) B 5 Jin 2 R, 2 X B2 S 56
[ R IR AL L

1.2 HEmIXEMLIE

SEHSFRAE A 6 N H |, WA I E T R IE F SR
PEEFEL., 11 HRFRFELELE R, YUk 24 h )5, &0
WIEEEHLAES 3 BN 9 BB, 327 ), 75%l
K P A0 R e 1 T 7 5 B T ok B g, BUR B
i, FrimiE NEY T EP &P, SWRAE GG
F-80 CL-AF, HTIREMHT. fEEHG, X4l
S P A R SR A T, U RTDLE 24 h

1.3 BEENFFHBIESH

ST AH B 7 T A 4 5 DNA i 1] FastPure® 4 o/
ZHZ1 DNA X7 & (DC102, IEMER)$RI, DNA
4 (] NanoDrop2000 #&:0. LLii FH5 %) 338F
1 806R P4 16S rRNA FE[H V3~V4 [X , 7 F
F 1 36 7 A W s 2 B AT B B 58 A - 5K
lllumina NovaSeqPE250, XI5 ff %4 ¥E 17 P42 i
J&, AL EY =S (https:/cloud. majorbio.com)
PEATECIE 0, 23R 1133 769 MEALFEST, F2y
JEHIEE R 412 bp.

1.4 RKRigA=ZNE

AR 0 1) 3 21 22 D Pl T 28 A e
AR BR A R AT o B E e 28 M T | R
1E4E LC/MS 43 trf5 B4R, DU e B8 k6 (8 ik
DEFIIE A | BRI —fb . BRSO A B, A
LA BN TR 2200 A BCR R o Tk B A 85t 7 55
H Y= 6 (https://cloud. majorbio.com) i 74347 .

1.5 #HBSZITHAT
SRR d T Excel 2020 F1 SPSS 22.0 #f4F#E4T
Gt b, B LT 2 (E 45 ME 1R (MeantSE) £ i

P<0.05 N225 B3 . ZREVERR RO BT, SR R
%M1 (one-way ANOVA), £ 5 #T H Duncan’s
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545 %

BT 225 AR B R Student's T K56 734t

2 RS54

2.1 AEHRIRT B A I K 593200

K WAL [] 5 W 7 20 MR SR B SRR 6 A4~ ]
Jo, PRI MRTE., 250 LM, PESEA L
KRR H(745.60£214.57) g, WFEm TN BAH 5 H4:
PR (P<0.05), Horp, Xt BB 2R PR M (588.10+
168.62) g, RrLLH M ZoRIRE H(624.10£194.70) g.

22 AEERT XA X EH7 8 F A &R

A

Simpson F5 40 {E 5 V5 Z e 2 L, 1 Shannon
FREE S HETE ZHE R 5 1 H o Sl A3 R[] P 15 MRy
AT P BE 5 2 )7 38 41 1 V% Shannon $5 %k .
Simpson f8%{. ACE f5%(f Chao #8470 EME2R
(P>0.05) (3% 1). [RIFRELMELLA) Shannon $8 UK,
Simpson F8 /]y, Uk W ] BE 5% W 7 18 TR 22 A 1 o
K. ACE #8401 Chao $85U MAE % F W B, PRk
20 ACE 5401 Chao $5 iR K, 156 HA [) i 4 M 2H 1
A VIR Y P T B o R SRR ZH 1Y Shannon H54L
AR Tl PR A M, Hm X BRZH, a3 n & 1 ]
LT DAk A% B A5 S R g G R I A, OF BRI
TR R SAE AR [RIFR B b5 2 o
ZH 1) Simpson FRECK T XT R4, - H ACE #5%0#1 Chao
FRBUINT X HRAL, AT WLAF S U8 e TRk Js i fifi 15 3
SR A SRR A T R R 1),

F1 AEEBARDE R X BN EE S SHIENRNE
Tab.1 Effects of different feeding methods on the diversity
of intestinal bacterial community of channel catfish

T MY 1] 57 5 M 4
B BORma BRRE

HAL Continuous Interval

. . Control
Index feeding feeding roup (C)
group (A)  group(B) £

Shannon F5%% 3.10+0.48 3.89+0.29 3.05+0.88
Shannon index
Simpson F8 % 0.20+0.10 0.07+0.03 0.19+0.13
Simpson index
ACE $5%k 358.61+£75.28 490.52+71.98 436.08+72.11
ACE index
Chao 5%k 353.53+73.19 472.86+£73.31 426.22+67.92
Chao index

e A=A P TR RR 225 A B E (P>0.05),
Note: Values in the same row without letter means no
significant difference (P>0.05).

23 AEERTT B A X EH E M RS A
b

IR L, 3 2, DL T2 EERERFRT  (Firmicutes) .
L4 ] (Actinobacteriota) . i %[ J(Cyanobacteria) ,
A | ] (Proteobacteria) . #FT 51 ] (Fusobacteriota) .
LR ] (Chloroflexi) . S+ BRI J(Deinococcota), 55 Xif
HEZHAH LL , FR2 45 20 R ) PR 13 M2 ) S B AT TRT [ 1A
XPERE ETE, RRae e WA 2 b )R e T AR R 32 B
B T [ B R MR 2L v R TR TR T TR X S
Tt ARTE BT TR AR XS = AR S A WA v, TE ]
FAPEE A A, [RIES, 3 2, [BIRRH 4 AR AT
DA TR 2 BERAIG, SRR T AR 2 B A i, I
BREE 1T A A = B e R B M A h B IR (R 1)

100 - === | JEEEFTE ] Firmicutes

"= W 1] Actinobacteriota
B 537 Cyanobacteria
M 75TETH ] Proteobacteria
#FF1"] Fusobacteriota
B 4357 Chloroflexi
S BRE ] Deinococcota
B PEi#ET Verrucomicrobiota
(] Planctomycetota
B HiAth Others (<0.5%)

FiXt 2R Relative abundance/%

FEf Sample

B B SRS AR P 7E T 1K R

Fig.1 Community abundance at the phylum level in the

intestine microbiota of the channel catfish

A PSR B: IR C: XA,
A: Continuous feeding group; B: Interval feeding group;
C: Control group.

JEKF- L, RKeamss B ARRH 1 —N & (norank
f norank_o_Chloroplast). 53T & & (Mycobacterium)
T 1 &8 (Cetobacterium) . % WG X % J& (Romboutsia)
T/ INFFER 8 (Exiguobacterium) . B SR T & (Clostridium
sensu_stricto IFEFEA b7 LR . A 44 I SRR}
) — A AR B A G = B AR S S B R P i
I, AR PR M AR B A . X IR AR L,
Vi) B 5 ML AT PR R R 3 B BRI, S A A )
e 52 W 2 v 251 R AT K T TR R B SR TR T 1R AR X = B T
1, TSRS DA A 25 R TR AR R = FE AR (T 2)
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-4k norank f_norank o__ Chloroplast
53 SCHFE I8 Mycobacterium
HEFFE R Cetobacterium
BT R Romboutsia
/T8 Exiguobacterium
e IR Clostridium_sensu_stricto_I
HHRIEREE Staphylococcus
B HREATEE Turicibacter
- FLERE B Lactococcus
B HAth Others (<0.4%)

100 -
80 |-
60

O

A%} = BF Relative abundance/%

A B C
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B 2 B R I U Y AR R K L

M+ Er I
Fig.2 Relative abundance of species at the genus
level in the intestine microbiota of the channel catfish

A FFEEARRA; B [MFRARA; C. XA,
A: Continuous feeding group; B: Interval feeding group;
C: Control group.

24 E=RRKRiEWaH

K Student's T 36X BB 5 R #4122 1)
i 25 A, R IE s R, LD VIP>1 ., P<0.05
P K FC>1 8% FC<I XL M el 5% B 2= S+ ARt
FEMIPEATR e, R3S 44 B E RSN S5X IR
HA L, Fre e gl 3575 24 DN FEPEY A 20 4
WETE7Y, Hd, 25 IR 2-H A
Fe-4-+ HIE R R 2 FIR(P<0.01), T
THNER . WABE-IMA R 8 E T IHP<0.01). S5X)
ML, )R B4l AT 3 Fh 22 AR A 3
W(P<0.01), 551k 2-K 2% p-D-TL i Z M4 . O-
BEHAWE-L-i 22 R A 2-MIVR R IR . S Rre 4l M
Lo, [A)BREE M2 22 AR 2-H A -4+ e B OR
IR FE S5 K A B3 T IH(P<0.05), 2-MHEIS kI
2 AN - 2R 3 L (P<0.05)

25 REGHERSH

KEGG s %5, 4 P<0.05 i, ANt
W PRATAE B E S X P EAERT 10 (1038 Bt FT
SR, SX LR LG, FRER A A A n AR
UL 3T, Horp, 2 URBC I AR EE R R
g P H W K LR Y N- & -D- 2 FLBE
(P<0.05). [AIF@AMELH W2 m Rl W 311, H
R ICHHE IS 22 AR SR ALt R
FL-RIRZ TR 1 & 1 02 T (P<0.05), [FIRY, L-22
A . WieE SR Ham . LMy

R AR B e A R AN R AR AR b B R
(P<0.05), TEFFSFEEL 5510 bR 24 2 1) % &
A B LI 3T, () P B8 MR AL T e . IR W A e e A= 40
B A=A A L R E B AR A | AR R A AR
WA R SR DA R KNS
Y W B R R o R A R TR A 0 ek 1) A
Y& B LR N =R 2 1 (P<0.05),

3 i
3.1 FRIEA B A X R E A A MBS B

ARHRGE R, 7 BE 5 SRR G AR ] SR RE
FEETT . AT B3] ARIR BT AT R TR
SR ]. BKIEEQO2DHIIFT KM, BE]. JEEE
FRBETT . ARTE TR T T RHUAT B T T3 2 R s 1 A
HEET; AEM I (2022)F 58 A BL, B X EENA A
W R EREAT ] . PR T TRIARFF AT, &
TH 0 TE S 92.43%; BT ARNF (0200 R, £
BE s SUREA A, FEEHT 3 AR BT E ] . BRAT
HTTREBEFF T, DL E RS AT 5 45 R A A
[, ABFGEH, SRR T A7 EUARVN, AT RS FRAE A
b5 2 S I o

o 38 A 0 2o A T DA A i i g R A 1
FIRHERR, AR 2B 2 A i i A TR R pE 2%
15 F B XS K (Jena er al, 2018; #5224, 2020),
A1 (Ctenopharyngodon idella)¥ 5584 21 i) Shannon
FEECR Pielou ¥y757 B 5 251K T X4 B4 (R SCRR 5%,
2019), A5 R(2020)[AIFE K B, T i SRt 305 0 & s Ttk
o FLARTIR AT Z2 R B R I, R0 W i 1 T
(1) 22 PR T8 B0 35 I TRt 0, I L TR A A A
— o AT, SXF AL, RS R & WA R
Vi) o 5% P 242 T2 ) sk BAE i, SO g 8 At A W BV B 22
FEMEY B E 25, HHFREERAR ACE 85
Chao #EBUE KT X IR FFrLe % ME4H, H Shannon
FHUER K, Simpson $85UH /)N, Ui ] FE R ZH BE %
ZREVE B B i o SRR, I RR AR T 4E R
R BEINRERS T, FRAREE S SRR G KUK

JEREAFRT TR 3R o TR A P B AR D GE
PFFE AT S 52z, Rk F4K, A
15 EARALAE R (R4 R, 2016; FifEEL, 2019), JEEE
FETR 115 $OUFF 1R 1109 HGAEL 5 1 5 AR 88 R A7 £ 22 1 A
K(Jiao et al, 2021), LA IEIEEBEERTT . &
PEVE T B AR i 3 A (Binda et al, 2018), 7K
rp A KRR BT A0, (H R A S 7 30
Wyl PN ) 2 W g T RRE T R R, SRRE SRR & A A R
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Galactose o, LERARERAE | .
metabolism Glycine, serine and threonine metabolism
A BRI | °
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Folate RE | °
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- WEAREMER | o
LHER | Y Arginine blOS thesm
Ethylbenzene rn F °
degradation L L L I I L frican trypanosom1a51s
0 0.005 0.010 0.015 0.020 0.025 0.030 0.035
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S 2 B 0.020
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TS/ NETRIR R MU | 0.005
. . . [ .
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JEAE I AR BRI | ¥& Number
Central carbon metabolism in cancer ol
HYRAERT= WA AR | ° e2
Biosynthesis of plant secondary metabolites @3
HE DR, | o o
Biosynthesis of plant hormones
HERREYRED S | °
Biosynthesis of phenylpropanoids
HHRBRAEVRREY AL |
Biosynthesis of alkaloids derived from shikimate pathway
BER . BERAEREYBOEY AR |
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BT | .
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Q 5 D 5 D DS
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@@5 §NP§ NSO
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Fig.3 Differential metabolic pathway enrichment analysis

I: XTI 5H5E ?&k@%#ﬁlﬁhﬁ%*%ﬁ*ﬁ I 2 xof P 5 ] 3 M ] 2 S A B e 4R 2075
o FREEE IR AL (0] B 1% R 4 2 S AU B e 4R 0T

I : Enrichment analysis of differential metabolic pathways between control group and continuous feeding group;

Il : Enrichment analysis of differential metabolic pathways between control group and interval feeding group;

IT: Enrichment analysis of differential metabolic pathways between continuous feeding group and interval feeding group.

$r 3K (Shin et al, 2015), AREFFEH, SXTHEAM L,
5 252 45 W 2 R[] o 3 R 2L e Y HRURF R T T AR R
K, JF B BRE R v, JEREAF R T ST T TR L
(Bt , FREREEMAh, JEREFFEA T ] SHUFTF I 119 B
HIRZ o FEELHEORZ 1 R RERF B T TAH X S B3, i
LR BT VAN E B RRAC, AR TR BT T AR =E 3, i
FENR] PR AL IR 2 v, JEEREAT 1R 1] RO B 1T R % 3 2
IR, AT B TR RE X A LR B R RRsk
PR 2 ) B % R v, JERREAT A ] O

Z5(P>0.05), 1 DL R & B TRk nl {5 g i P R RE AT
BT T2 BRI, AT ARk B s SR A i AL W i ]
PP R ZE v, i TR 1] A BE A3 A R B A5 SR A
[ 18 NS PG RE (R o LA, A B
1] He BRI A 175 2 B S SR IS E S G XSS o 1R
FF TR 11 0] 540 B i 2 1 TR T P ) e SR IR ARG, 5
PR S B 28 9 R SR S i S (TR AR 22 55, 2020) [F]
B, AT TR KR AR BOR B, A 24 G
T o SCI A b, A BE 5 MR AR AT TR T TR X =
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IG, ARFFBETT R 1 A RE 3 & 1 X i I i A
T A RE s, SC R T AL TR BE T, BRI AR R
AP R S 51 B4 R, WA g R
B12 FIHTE K, I+ HBEA &2 iRk b & Wi D te
(Roeselers et al, 2011), Z=AR5E(2016)BIMFFEFR, 3
FF TR 8 3= B2 19 B A B i 2 4 R LR e s o AR AR
Hh () R A% MR 2 P ST R i A X R B AR, T AE—
FRPE I 3w R R G 8 7, TR S MR 4 5 5% R 41 A1
b JG  # 25 57 (P>0.05) . %7 WA ¢ T s m] 1 ] a7 Bk
IKACE WA AR I 77 B 2 IR e 2E 2%, ki fig ok
R4 K (Koren et al, 2011), ¥ 1# J& 1T DL & Bk /K 1k
B YRR, R SR AIRE &, E AR HEAE K
SR 0 DI fiE(Larsen et al, 2014), AWFsd, &K
b, T R JE RIS TR S A ) S R AR RS AR R AL
(i) B 3% M 2L e %) - v ] 2 R 6 B K AR S 0 AR
W, AWy diptas, i HAREE . ALEkEE
SRS A N E S A B, X e B A A E
BVER, AR B AR v n] e A LR AR A E R
AAZHILE K (Tsuchiya ef al, 2008), 4K, K% & B2
BRI, FHELXT IR, 20602 v fa f Py LR T 1Y)
T RN, FLEREE SRR A AL,
FLASE ML e — 2P0 5E o 20 B2 AT P JE R T U,
FEREH, ARG DR R B R, TR TR,
I T BRAE T B 28 f B L ) 2R 45 T A E K
(Feng et al, 2018), ZiE55(2022)WF 58 & 8L, T HRER1E
BB A Y, s GO R 2 AR
frif 5z 5 B A TE A, 2 T AR O A S AR =
XEHLARIGSZ . ARWFIE T, TR B AT 1 8 7E RS e
2 TP ARG S S e, U BRI DR R A —
FERE 2 i IR BT R JE AR R AR i
FE T TR YE T R T R AE 4 e K R PR Y RE T o
], S5 i P sk v 3 8 10 25 A TR R 2R AT
FAFLER B R . T R AT, ZEAAT
B & 5 FLERRAT B8 B A E 1 <0.4%, 5 AR/,
2 [H) 25 5 0 E PEAG B0 45 R I, ZRIAT 8 S AL AT
WRAE 3 41 o i 3% 22 55(P>0.05), ] AHEBRBE & X
JFE g T TR R B R 2 2 25 5 0 oh U TR T RS B A
HHy
3.2 BRAAIBE R X ELEIE KA F 8%

BRI, FLIRER B A FUME sk e LA 3 25
i il 3 G0 RV IR B % i R 0 A3 2L 0 A LB (W
etal, 2017), AWFgEH, SXTRRAM L, FreefRa
A IO R A 20 A U R R e B Tl R AR
W, HAEWRRA LT b, RS B iR A LR A I AH X

FE BB AIC, IR 5 R 4 T s e LK o 2 3L
WEA QI B IR 5% A Wl AR, 2210 52 i) xF o S 2
rae A, HAARVERVIEEA fEuFoT . Bl £
B 3 AR, Hidh, RIRERR ISRt PR G
S, AR . RIRFR | MEMRIRAE, W] 2 5 28388 i
JE N PE I (Kennedy et al, 2017)., Bz 20, b
R DU BRRE /N BRI H i K PR 2 R vk B I &k THiF
GG R R G2 ool VAN 0 W NS L T o <
2021), AL, SXTARAAMELL, MR 6
TR =Y S-FRFE-L- PR L- KRR 7 12 o
FR U FRIABE S SRR R PR R R B S , N
TR ) L-RIRZTR , AT R IREE 2 SRR flilph 28
B R,

L- 22 FR T AR M AR 2 5 — R IR IR, ]
T ERR . R, L-22 5 W8 14 fig 0 3R A TR B Ak It
T, FEHEA ST REA I = W A B, 1T R M G i TR
F )% ik (Labuschagne et al, 2014; Maddocks et al,
2016). HAMZS5MRR . W M ZERE =Y
AL, FERUARAE i 2 b R 35 F2E/EF(Manso  Filho
et al, 2009), HHEM S5 ZMBHER, WEHTR
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Effects of Fermented Feed Feeding Mode on Intestinal Flora and
M etabolomics of Channel Catfish (I ctalurus punctatus)

ZHOU Liying"**, ZHONG Ligiang'*", ZHANG Shiyong'”,
CHEN Xiaohui'?, LIU Hongyan'?, WANG Minghua'>"

(1. Freshwater Fisheries Research Institute of Jiangsu Province, Nanjing 210017, China;
2. College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China;
3. Jiangsu Provincial Platform for Conservation and Utilization of Agricultural Germplasm, Nanjing 210014, China)

Abstract This study performed rational feeding of fermented feed to channel catfish and determined
its effects on growth, the intestinal bacterial community, and metabolomics of channel catfish. There were
three groups: continuous feeding (A, continuous addition of fermented feed to the puffed feed), interval
feeding involving weekly intervals addition of fermented feed added to the puffed feed (B), and the
control group only fed the puffed feed (C). The experiment lasted 6 months. Channel catfish were
weighed and the intestinal flora and metabolomics were detected by 16S rRNA sequencing technology
and liquid chromatography-based metabolomics technology, respectively after the experiment. The final
body weight (FBW) of channel catfish was significantly higher in the interval feeding group than that in
the control group and the continuous feeding group (P<0.05). The richness and microbial diversity of the
intestine was the highest in the interval feeding group, while the richness of the continuous feeding group
was the lowest (P>0.05). Firmicutes, Actinobacteriota, Cyanobacteria, Proteobacteria, Fusobacteriota,
Chloroflexi, and Deinococcota were the dominant bacterial phyla among the intestinal flora. The
dominant intestinal genera included norank f norank o_Chloroplast, Mycobacterium, Cetobacterium,
Romboutsia, Exiguobacterium and Clostridium_sensu_stricto_1. Metabolomic analysis showed that the
continuous feeding group mainly affected galactose metabolism and the phosphotransferase system of the
intestinal flora in channel catfish through the significant upregulation of N-acetyl-D-galactosamine
(P<0.05) that affected the digestion and absorption of carbohydrates by fish. The differential metabolites
L-serine and L-phenylalanine were significantly upregulated (P<0.05) in the interval feeding group. This
affected sulfur metabolism and amino acid metabolism of the intestinal flora, and affected energy
absorption, anti-inflammation, and immunity of the channel catfish. This study provided a theoretical
basis for the exploration of feeding methods using fermentation feed and healthy green breeding of
channel catfish.
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