2022 £ 9 f R AR FFRCE LB ERO Sep. 2022

# 39 % &5 Journal of Chongqing Normal University (Natural Science) Vol. 39 No. 5
ﬁ]%ﬂ% DOI1:10.11721/cqnuj20220511

REAMNHEAXEMAERKEENERNZIE

B, @k, kOB, PR, LR HOF

i3
(L. BRI R Emftrbe EIRT SRS EY ¥ E AR E, IR 4013315 2. BERRBARAF, MAR 611230

FEE LB X7 4 6 A K B4R R (R38  2ah 48 B4R R 38 & XCR 8 (etalurus punctatus) 30 & . U7 Y& P 4 F A+
TR IR R E 4 285 g st A X R4 42 d, MM ERE T1,T2 40 T3 3£ 3 ML 41, fr T1 41 &3 A &L a4 87 &
S T2 A T3 A fTAAR TR AN G RBANNTEL SR A IS 50 10K EAMEA T & W EE A KHHRE
e, [ERID § T1AML T2 TSANA KGR E AR ELE X HEZEKERMEARBRERA AT FE
XEHEAGp<ODMERZE AL T FEX LW THE(p<T0.05), E TSAWEFELALRITFE XL LN EA(p<]
0.05), 2) T2 An T3 A5 T1 Atk WAZFNAMEARE L HALITFEX LW EA(p<T0.05);3) T2 o T3 4 %
PHAERABEER TIAM s HA T FEX LW TR (p<<0.05);4) 5 T1 AA L, T3 48 fn 3k B F & A A M
e ERBANYE EEFEERITFE L LW TH(p<<0.05)35) T1, T2 fu T3 A WAL FEMEHE 2R, [£
WIAR —E B RN R G E X R K, B EiZa A AL B 4R IR A TR AT R
KR AR R XRE; & KER; AT

HESES.QI75 XERFRERD A XEHS:1672-6693(2022)05-0040-07

Wl & B 29 A K = SR B B A e D B K o AT 7 R E A KA H#HY I PR Y 5, X
FEAE G AR B AL . S e AR AR W W P T K R A v AR R S O R RO E AT .
T W Y s A T AT DAGR R A 2 A AR R AR R O B A RN 3 R LA S T IR R R A )
0 2 2 TR R T & S B AR I 8 BN K P 35 Bl B B AL R B T e B W T T R R L R A
LA R S I ARl R B B i AR A KRR R Y B ) BB 3R R0 A D i 1 M
ERREE LREE A IR AR A B A W ISR R R R 0 K 8% 45 28 A FLBR i (Lactobacillaceae) | FF
(Saccharomyces) M ZE AT W (Bacillus) » Hor 25 HUFT 18 © 900E W 2 26 & B8 s i s AP . H R . % W R 2L 7
— LK SR T . B FEAE 6 (Lateolabrax japonicus) W51 B8 H o T SRR AR #0089 TC 1) A4 )
AL BE 42 1 A6 87 4 1 B L 3 BB k3 R K R L B AIK A B AR A S i

BE S X B0 (Tetalurus punctatus) K E5IE H (Siluriformes) il B (Ictaluridae) () —Fh iR K IR K P 28, 7 7= T
JESEM L M T A 5 P E T 20 tH4D 80 AEAR B UK G ABE S SR M. 2 ta Fh B B R A K
PP E IR S DO T E SR AR 2 Y ARSI ST DA s SR BE T 4
SRR FR I AT VAN T TR ARDRL X 2 £ R Y A KR BB UL A B IR A I T A AR B T AT K 4L RE
T3 VAR I 2H 245 74 1) 52 o A G 25 SR AT kg T Ak 1 P T 3R 08 AR 7 R R B R T i B A 1 2 7 kL

| ST

11 RBER
AW 5T T A S Ak e} I P R 2 B AR OCR B WAL . SRR R AR RO S B SRR LR 1.
FEAd DR R R B AR 0. 4 Y0 B AL B ZE AT B (Bacillus subtilis) s 26— & W & T2 BU& B4R B

x  WFSEEI.2021-12-13 & [E] B #A :2022-03-04 [ 4% 4 KR B 18] : 2022-09-19  14:01
TR A : F K HARBFE S (No. 31901183) s K i B B & I B R RBFFL T H (No. KJQN201900512)
FE— BN WRase. B BB WL B Jr ) o 288 58 A B4 E-mail: xneql @ 126. com; @5 E & : BRib . . L&, E-mail:
33941570@qq. com
[ 4& H AR 3 3k - https: //kns. enki. net/kems/detail/50. 1165. n. 20220916, 1811. 019, html



% 5 Ve g 52, % ROBEAR R A B 0 R 4 A K RO LR AR IR 41

1.2 RWBEFERLE

B SRR phy BB A A SR ) B AL L SR A S 00 A DU 1| 45 e Sy L fORL ST IR L M P AN AR N EAT . IESRSE
6 AT o BRE i SRR A RO N T 3R 7 L AR U TR A M SR R AR . b AR SR G B B AS RS Ef B L RAK — 3
(CHIER PR T 5 29 285 @) W BE i SUR A B0 S 9 A 35 3 mX 3 m X2 m AR, B A I 119 52 36 £ 5 5T it Oy
43 kg, WE T1,T2,T3 % 3 gy dl, Hop . T1 41 0 %k B4, 430 F L mb 4 ) ik A7 F5 2 s 8608 T2 A0 T3 41894
b I Al R 5 % R I T R EL AR 95 ¢ 5 R 90 = 10, I iR K A R AR i Al AR R 4 B B8 AR 1 7 R A Y
TSR AR LA T E .« B EDRHORL AR O 3.0 mmy, B b R 526 GRDREBE LA BE 25 3 S R4 L B A b L 4H
3AEE, FHH 7:00,11:00 H1 18:00 HEMESL IR 4 1 K. H MRk SC50 fa 4K BT 19 390 ~5 20 WA i R 3%
WA LRGN, FRHLEICHAT 42 d, 7B KRR 23,4 ~33.4 °CL KR R =R E KT
6.0mg+ L " KEAAFRWENF 0.1 mg- L',
L3 HEmMRESFTWUNE

FRIH LA H G T A LI A/ 24 b DB A o 9250 £0 0 8 0T & T AT AR B R i (FBMD |
AT B 3 38 (MGR) Ve A 4 36 (SGR) SR8 b 5 PN A3 A I 4 B AL B 6 22 55 56, JRR 5 43 0 ) 1k L
Jo i FEAE UL 5 A L B A 4 O I SR T DA AR AR B CHSD LR B (CF) 248 % Z 05 7
BUEATR S AL B A, REDMIMK T 4 CTFLL3 500 r min ' Bl 15 min, Y08 LR T
—20 °C TARFE, FH T M35 2 AL 45 AR A I 58 5 JF R Sk B 4H 4R 48 W R0 R ) - AR FE T — 80 °C FH T H A AL 46 bk i 10 5
BTN A AL T —20 CHRAF AT IR E . BLoh, WEA AT REILEL 2 B0 i IF 4140, & T 2 B H i
52 J5 0T AL L F S5 e

®1 EMAMEARREEFRKEFORERM

Tab.1 Composition and nutrient levels of the basal diet (dry matter basis)
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Tab. 2 Effect of fermented feed on growth performance of channel catfish

SR T1 4 T2 ¢ T3 41
FBM/g 515.39+1. 23" 525.84+2. 20" 532. 46+ 3. 38°
MGR 79.39% +0.69%" 82.21%+0.76%" 84.50% +1.17%"
SGR/d™" 1.39% 40.01%" 1.43% 40.01%" 1.46 % 4+0.02%"
SR 99. 78% +0. 39 %" 100. 00 % 4-0. 00 %" 100. 00% 0. 00%"
FCR 1.39-+0.01° 1.3440.02" 1. 31+0.02"
HSI 1.55% 0. 04 %" 1.51% +0. 05 %" 1.49% +0.08%"
CF/(ge+cm ) 1.77+0. 06* 1.8540.07™ 1.88+0.07"
PER 1.67%=+0.03%" 1.75% 40.02%" 1.80% +0.03%"
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Tab. 3 Effect of fermented feed on muscle composition of channel catfish %
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Tab.4 Effect of fermented feed on serum biochemical indexes of channel catfish Uu-L!
18 bR T1 4 T2 4 T3 24
ALT &% 9.3042.11° 6.4740.67" 7.83+1. 22°
AST &Pk 216. 50 20. 08" 163. 4349. 79" 172. 3044, 92"
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Tab.5 Effect of fermented feed on liver and head kidney antioxidant indexes of channel catfish
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GSH & #:/(U-g™')  28.744+0.73"  26.81+0.58"  26.77+0.66" 28.70+1.14" 27.78+1.37"  24.67+1.92"
SOD {EM:/(U » mg ') 169.26+E7.87"  144.424+2.78" 147.58+2.56" 57.5149.05*  49.2446.44">  50.07+£4.57"
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TE - A PG AR 2 DURE i AR B R B

2.5 AR L LA
GO L TR L A AL SE I A I AL A2 5 A O B I 22 L AN M R 2 00 HE S R ) L 4 B AZ T [ JHF Ol 5

a T4 b T2

O N——2 M % HC——JIF 4 i s HS—— /i i 52
B 1 & B R BE s R BT 4B A 45 A B 2 0

Fig. 1 Effect of fermented feed on hepatic structure of channel catfish
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Abstract: [ Purposes]Evaluating the effects of using fermented feed to replace part of the basic feed for channel catfish (Ictalurus
punctatus). [ Methods]Channel catfish (initial weight 285 g) were fed for 42 d in outdoor cages. During this period, a total of 3
experimental groups (T1, T2 and T3) were set up. Except for the T1 group all fed with the basic feed, the mass ratio of the basic
feed to the fermented feed in the feeds of T2 and T3 groups was 95 : 5 and 90 * 10, respectively. The main growth performance and
biochemical indexes of each group of experimental fish were analyzed. [Findings]1) Compared with the T1 group, the T2 and T3
groups had a statistically significant increase (p<C0.05) in final body mass, body mass gain ratio, specific growth rate and protein
efficiency, and a statistically significant decrease in the feed coefficient ratio (p<C0.05), and condition factor (CF) also increased
significantly in the T3 group (»p<C0.05). 2) The contents of protein in the muscle of T2 and T3 groups increased statistically when
compared with the T1 group (p<C0.05). 3) The aspartate aminotransferase (AST) activity in the serum of T2 and T3 groups was
significantly decreased than that of T1 group(p<C0.05). 4) Compared with the T1 group, the activities of reduced glutathione
(GSH) and superoxide dismutase (SOD) in the liver and head kidney of the T3 group decreased statistically (p<C0.05). 5) There
was no obvious difference in the histological structure of the liver among T1, T2 and T3 groups. [ Conclusions |Feeding a certain
proportion of fermented feed could improve the growth performance and muscle nutritional composition of channel catfish, and be
beneficial to the liver health of this fish species.
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