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1.1 semefa s

P 4 bS5 S AR R I TRRE, LR B8 N B2
7 A BEAL(CON) |, HiAth 3 415050 5 I 2. 21%
(EEREK 9 (SCH) (1. 54% 1) KBk B-HI R MY
I B K fift ) (SDG ) F1 0. 3% [ IEREREF2 9 (DV) .
FUrp IR S ) by T AL I B AR, 258 BT 2R
U as YIS R/ PSITRONRS YN (7 EAV S TIEES
Br 7R Y B R AT I RE R SR R

WTERE F7 4k B R B G 42— R 5 L 20 Ll 15,
IRERE K i ) 1) T T 2 IRAR S B 38 2 i ) BIF T
SE, RBR B SR I BE 2K A AN N AR
SWEREK A 45 8 A BOR W A E . R B IR )
ARSI 27 i A TR S . B RDR RS
W R R FERRA IR 20 T ROt i by
Wit 80 HIfi M, 2 4 K Fe 1R 2, Al g
FEFFUCHEATIR AT, i K PR3 50 5 Z AR R
BrIk ik, T 60 CHEAR b s il 4 o0y fw et
PEATHEETLT - 20 CokA & Ao

F1 ZWAEABET RS ( % TFHEE)

Tab.1 Formulation and chemical composition of experimental diets ( % dry matter)

o 4131 Groups

Index CON SCH SDG DV
B EE KA Yeast hydrolysate 0.00 2.21 0.00 0.00
E B B-H RO K Y Yeast hydrolysate without B-glucan 0.00 0.00 1.54 0.00
B LERE 374 Yeast culture 0.00 0.00 0.00 0.30
14} Fish meal 42.00 42.00 42.00 42.00
A Wik Wheat gluten meal 2.00 2.00 2.00 2.00
114 Blood meal 4.00 4.00 4.00 4.00
HF#S Shrimp meal 5.00 5.00 5.00 5.00
K% 5 Fermented soybean meal 11.00 9.00 9.00 11.00
EKHEE Corn gluten meal 7.00 7.00 7.00 7.00
K S #ENG I Soybean phospholipid 2.50 2.50 2.50 2.50
1 y] Fish oil 2.00 2.00 2.00 2.00
59l Soybean oil 4.00 4.00 4.00 4.00
478 Squid paste 2.00 2.00 2.00 2.00
a-JEH a-cassava-starch 8.00 8.00 8.00 8.00
lR — %445 Monocalcium phosphate 1.00 1.00 1.00 1.00
%4t Vitamin premix " 1.00 1.00 1.00 1.00
£ Mineral premix(z) 1.00 1.00 1.00 1.00
=&AL %% Chromic oxide 0.50 0.50 0.50 0.50
ATy Zeolite powder 7.00 6.79 7.46 6.70

J 53434 Proximate analysis
MBI Crude protein
HMLIEMT Crude lipid

JK4) Ash

49.82 50.32 49.59 50.10
9.86 9.79 10.07 9.39
18.98 18.58 19.57 18.81

(1) Z24E(mg/kg HAR) P&AYEAEZ A 1600 000 TU, 443 D, 800 000 TU, 44K Ky 1.47 o, 44K B, 1.78 ¢, 4E4E 2 B, 4.80 ¢, 4k
HEBg2.95 g, 44 B, 0.02 g, 4i4E K E, 6.00 g, 442K C(35% )80.00 g, ML 7.92 g, iZ FRYS 7.36 g, MR 0.64 ¢, 44 % 0.06 g,
LB 32.00 g, AR 150.00 g, L3 10.00 g;(2) £ 5 (mg/kg HRL) :5( CuS0,)0.20 &, 5 (ZnS0, )3. 44 g 5 (MnSO, )0. 62 g, B
(FeSO4)2.11 g, flt[ Ca(105),]0.16 g,fifi( Na,Se05)0.02 g, % ( CoCl,)0.02 g,8:(MgSO, - H,0)5.27 g,

Notes: (1) Vitamin premix ( mg/kg diet) ; vitamin A 1 600 000 IU, vitamin D; 800 000 IU, vitamin K5 1.47 g, thiamin 1.78 g, riboflavin 4.8
g, pyridoxine 2. 95 g, cyanocobalamine, tocopherol acetate 16. 00 g, ascorbic acid (35% ) 80. 00 g, niacinamide 7. 92 g, calcium-D-
pantothenate 7.36 g, folic acid 0.64 g, biotin 0. 06 g, inositol 32. 00 g, choline chloride 150. 00 g, L-carnitine 10.00 g; (2 ) Mineral premix
(mg/kg diet) : Cu (CuSO,) 0.20 g, Zn (ZnSO,) 3.44 g, Mn (MnSO,) 0.62 g, Fe (FeSO,) 2.11 g, I [Ca(105),] 0.16 g, Se

(Na,SeO5) 0.02 g, Co (CoCl,) 0.02 g, Mg (MgSO, - H,0) 5.27 ¢.
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Tab.2 Amino acid contents of experimental diets ( % dry matter)

bR

24 5] Groups

Index CON SCH SDG DV
Wit B IEIR EAA

IR Thr 1.99 2.45 2.35 1.94
iR Val 4.24 4.36 4.60 4.28
BEHR Met 1.18 1.15 1.20 1.16
Sest R lle 2.22 2.27 2.47 2.19
FLHEPR Leu 4.85 4.83 4.82 4.73
HNEMR Phe 2.08 2.14 2.10 2.05
AR His 2.01 2.18 2.29 2.04
WA Lys 3.25 3.02 3.10 3.17
KR Arg 3.07 2.82 2.75 3.02

DT RKFLIR B Total EAA

24.89 25.22 25.68 24.58

T E IR NEAA

%8R Pro

KEHIR Asp

B AR Glu

225 [R Ser

HZ B Gly

WNZER Ala

e B Cys

fis & iR Tyr

JE T LR M Total NEAA

1.86 2.12 1.95 1.89
4.34 4.24 4.21 4.23
7.87 7.92 7.89 7.89
2.12 2.17 2.38 2.19
2.65 2.87 2.69 2.48
3.00 3.11 3.46 3.10
0.27 0.22 0.29 0.31
1.21 1.23 1.28 1.19

23.32 23.88 24.15 23.28

1.2 FEEIE

FRPESER T T A1l XAR AR T E N
TR IRR R G AT o A0 38 B4R by 57 5 3
Jei , 2R FH T b e i V0 IR OTR R UK ™ ) e A B
O ED) TERKIG A K FRFE R G YAk 3 &, LA
NFRFH NG, A1 24 h JE, R Ih A R 5 R
(16.26 +0.02) g i 360 R AFEHLFHCE] 12 425
o800 L i FRsaAl ., LIy 4 4H, 4 3
NEE BN EE 30 B, LR R 8 S
16 SR M 2 Ik, B4R 11 Ji . 5774
KA SRHMRAT 24 h R, I M0 | i 45
g RS 2 R 4ok i 10% o 2 A K
L KRR (27 £ 1)C,pH R 7.2 + 0.2,
1.3 #ER&E

FREH ST IR T, FEALEE SRR 10 2 5 505 H
A R AT - 20 CukA Y, TR0 4R
AR Hr. TELRIFHREWNE 3 %
LEE"" {905 i R Z IR AE T - 20 CUKA P,
FH B 5 2 00 TH AL 23R 1000 1 5 1) 57 52 B 25
J& , 2508 24 b, FHT A B AT R 10 SR A SR
Mg, SRS, BEPLAE 3 5%, 7 -80 C
PRAFH AR AT 50 B A~ 55 FE A 7 Rl AL R 4R
10 2k, P fa A (R RN R i, A 10 5 i P AT
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B 6 5K i ), JULE P O AT, O o8 JHF U R0 A O
A4 5 85 3F PR e s, T F S R A4 L
FLFIAEE R o H 0 B i E T - 80 CARAE, T
JHFFE 3 KI5 3 A7 LA B Bt 8 AR F8 A 1 a2 o SR
ARt 7 LA T LA H B3 434
1.4 D7

Gt fa R L PR R U Y A B L R
I K53 B oK A 5 B I S < K A3 R T
Tk (GB/T 6435—2014 ) 1l 42 , ¥ f i 76 105
C MR BT 21 5 KA % A R A A A
550 °C I ifs b v 49K e & 1E E 47 (GB/T
6438—1992) ; HH 2 1 BT & = >R 9L G A )
(OPSIS, B 4L ) il 52 ( GB/T 5009. 124—2016) ; 4
iy 2 0 SR FH S 07 - R B A O I
1.5 EFAELENE

Tkl ZEME Y Cr,0; & &2 I DIVAKARAN
SN 7 RS R RERE SR 50 ~ 100 mg - TFHL
RS, A 5 mL Y& A8 R , 78 75 46 & ( OPSIS
DI310, %) I 260 Cm#k, MiEw b =4 f e
FEE P I T &R N R H G R TEA
3 mL AR SR Ak S NI I TR (0 25 B
A il 21 0, AR A 10 min, IR N RS
TIMAZGEME K EZEE 100 mL, LIRS K AE T4t R,



6 11 o =

B K ) SR 1 1397

3

FEPEAS 350 nm A 5 0% 5 B (i MAPADA
UV-3200 £500] WArE e BETT) o

Pl 26 1) ) &< R B R I 5 mg Ar BT 4l
Cr, Oy, FIS5FE S — R B T B, I Je 7%
MK EARE 10 mL fE R B (Cr,0, &K 0.5
mg/mL) . 435I E0.1.0.2.0.3.0.4.0.5.0.6,
0.7.0.8 F10.9 mL [ TF 10 mL 25
I HZEB K EZR R 10 mL, 254124 F4F 100 mL
(v 4y 4 €r,0,0.5.1.0.1.5.2.0.2.5 3.0,
3.5.4.0 fi14.5 mg [ R FVIE, RIFETE P K 350
nm I L OGRS, IRl S hn M R, AR
IO BE A S bR o il 2k v BV AT 45 2R A
Cr, Oy & it , PR TRl B2 250 v 8 35 0 o 4 4K
PaARA LRI T 45 208 FE W R TR
1.6 SEBOH

JULPA R (1 I 7 2 B LLAMES 261 07
VR ARIBURE i F KR4S, A 15 mL (14
Fi% (6 mol/L) ¥ K , 7K fif 8 B2 1E FL 28 FE I 4l U4
B TR EROKEMAES EEARR, EE 3
W, G —IRTEAE N R R I 0L T 7 R iR 22
o KRG RCE KD (110 °C) _FKA% 22 h,
PR ST 2= TR, R 538 % 50 mL 45
SO, AR R e K 8 S 125
ARG E A E 50 mL, MERAAMEL 1 mL % T/)
Bebhh  SRIG S THRAET 45 CHET. Fn
mL B AK R E T, KE 2 K B MA 1 mL
PSRN ZE vl (pH 2. 2) JFIR AT, R I 2 ad
0.22 wm £ 20ad g A8 uE BIHERE P, SR J5 AT
FALINE . LR R SR SYKAMS-433D
4 A BSR4 Br 3 E
1.7 BFREREWIBIRINE

SR A A T G S PR e i 5 5 T
SR ) L e s T8 R AR L e
PRI AE 5 U DA S 7 R R Lk vk AT 0
PR T Rl o e S A ) TORR AR S T AR I ) &
HEATIE o
1.8 HEAXSHIESIT

HHEAXT

Sy =N,/N, x 100 (1)

s Sy WAFTER, % sN, WEKRBEL RN, N
IR, .

Seg = (InW, —InW,)/T x 100 (2)
A Sen ARFE A KK, % /ds W, 0] i 1 5t
i, W, WARMEETR, ¢ T HilE REL d,
F,=F,/[ (N, +N,)/2]/T (3)
Ak OBEE R,/ (8 - ) Fy, B TEHEA
i, e N, AAKRREEG RN, Mot R R T
P REd.
Cy =Wf/Lf3 (4)
KA Cp HIBWERE, o/em’ s W, Ry IR T i, g5 L
FEK  em,

Hy =W,/W, x 100 (5)
A Hy AR LG, % s W, g BFIE S &, 25 W,
RNy

Vg =W,/W, x 100 (6)

Vo AR EL, % s W, AR &, g5 W, Ry
A, g0

FER:(WZ_W])/F(] (7>
s P MIRPRRGR s W, NERIKTUR, g5 W,
NIRRT g5 Fy A TIIRMEAL g0

PDR:DP/FPXIOO (8)
s P A E BRI, % 5 D,y A8 1 i
DU, g F, WA A B, g0

Ape=[1-(C/C,) x(C,/C;)]1x100 (9)
Ay E TRV R MIH LR, % ; C o FEflih
BIRY PSR, %5 Co AR E SR s
i, % ;Cyom R Cr, 0y 5, % 5 € #6
Cr,0, & &,%,

SHEE R P BE £ B IR R R, T A
Kl $4Rk H] SPSS 19. 0 47 B[R Ky 22 43 #r
(One-Way ANOVA) , ZH KR ] Tukey KA
BJik, wE KN P <0.05,

2 4k

2.1 BEBEFRYKROBSHEK FRIERM
TRIFF A B 2 A

UNEE 3 7R, #5 Ak B [8] K 11 S F) 77 37 5
BRI AR (P >0.05) o BEREE™ dh AN
X ORI 2R B ) 30 R AR R E AR R
(P >0.05),
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Tab.3 Effects of yeast products supplementation on growth performance of largemouth bass

21 5] F8F5 Index

Groups WP IBW/ g KB FBW/g R KFE SCR/(%/d) TR WCR/% G F SR/ %
CON 16.22 +0.01 117.61 £2.54 2.57 +0.03 625.09 +16.69 100.00 +0. 00
SCH 16.24 £0.03 112.47 +£3.24 2.50 £0.04 592.63 +£18.90 100.00 +0.00
SDG 16.26 £0.01 115.22 +4.21 2.55+0.05 608.79 +26.34 100.00 +0. 00
DV 16.32 £0.04 115.44 £2.47 2.55+0.02 607.19 +14.05 100.00 £0.00

e 4 Frow , fRRE R as in g 25 7= Fho ok
SRS ER R R TR AR 7 1) 2 UL T AL R
B0 (P >0.05) . CON £ ks R

WEMT SCH 4 (P <0.05) . SCH 4 H i
FUH AR B E R T HALKA (P <0.05) .

F4 BEEFRIKOBHEEF AR

Tab.4 Effects of yeast products supplementation on nutrient utilization of largemouth bass

JEF5 Index

ikl

. B R BERURE  BOREWALE  RRMHLE
FI/[g/(J& - d)] FER PRR/% ADC of protein/% ADC of lipid/%
CON 1.17 £0.01 1.12£0.03" 46.07 +1.06 91.67 £0.09° 92.03 +0.18
SCH 1.06 £0.03 1.18 £0.01* 46.97 £0.98 93.28 +£0.35° 92.74 +0. 14
SDG 1.14 £0.03 1.13 +0.03" 45.46 +1.41 92.08 0. 12" 92.37 +0.19
DV 1.14 £0.02 1.13 +0.02" 46.25 +0.51 91.63 +0. 14°¢ 92.28 +0.39

R B AR A R NG FREFOR 2R B35 (P <0.05) 6

Notes: In the same row, values with different small letter superscripts mean significant difference (P <0.05).

2.2 BEEFmM>AOBRSHEEFEHN

W s Fiw , iAok b as i B2 7 v R E
PR P TSGR LU I AR L AT S 35 M 5
(P>0.05),

RS BEEFHI
PN N N AN 3 N A ap A
Tab.5 Effects of yeast products supplementation
on CF, HSI, VSI of largemouth bass

EFR Index

2

oS MRWEEE FFERE WEMR
ps

CF/(g/em®)  HSU/% VSI/%
CON 2.03+0.01 3.14+0.17 8.47+0.07
SCH 2.17+0.11 2.9820.11 8.44+0.15
SDG 2.08+0.02 2.99+0.17 8.71+0.23
DV 2.16+0.13 2.95+0.19 8.12+0.30

2.3 EEEEF @A ORL K EBRm
N2 6 Fro , 45 4L 42 £ (1 K 73 FK 53, BT

FUE AR R 19 5 o R 0 5 A L K 23 R 20 A

S VA R RLER B B K 0 RO o3 & i P BT

http: //www. shhydxxb. com

WEEZER(P>0.05), SDG 4 4Rl A&
525 F CON 41 (P <0.05), CON 41#1 SCH
At g D & & 35 = T SDG 41 f1 DV 41
(P <0.05), CON 41F1 DV Z0 JJL 1A KRG I 2
FRTAHINHLL(P <0.05)
2.4 BEEFEMAKOZHIASEBRARN
B

=7 Frn, SCH 4l 8 &R & & B EF LT
SDG 41 (P <0.05), DV 4 R ad & & &1
THAMALL (P <0.05) . SDG 4%z & B %
2 CON 41 F1 SCH 41 (P < 0.05) , CON £
LR M B LT SDG 41 (P <0.05) ., DV 41
BER R E S T HAMAL (P <0.05), DV
P2 R & & WML T CON 4 (P <0.05),
SDG 4N % IR & & & % = T CON ZHF1 DV 4
(P<0.05), SAEHELTZILmR TR &k
25 (P>0.05),
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Tab.6 Effects of yeast products supplementation on body composition of largemouth bass ( % wet mass)

2151 JEF5 Index
Groups FLA# i Crude protein - M Crude lipid K43 Moisture JK43 Ash
4xfi1 Whole fish body
CON 18.38 £0.24° 6.94 +0.04° 68.78 £0.22 3.93 +0.11
SCH 17.99 +0.10% 6.36 +0.17° 68.87 £0.27 4.13 £0.05
SDG 17.52£0.19" 6.29 £0.20" 69.11 £0.18 4.13 £0.06
DV 18.14 0. 12* 5.88 +0.15°¢ 68.55 £0.11 3.98 +0.09
LA Muscle
CON 21.22 £0.14 1.16 +0.21° 77.29 £1.28 1.32 £0.04
SCH 20.91 £0.10 1.24 £0.07¢ 77.18 £0.08 1.31 £0.01
SDG 20.64 £0.26 1.21 £0.09" 78.30 £0.19 1.33+£0.04
DV 20.55 +£0.24 1.14 £0.01° 79.28 £0.62 1.32 +0.02
JFHE Liver
CON 9.21 £0.16 2.69 £0.08 69.20 £0.44 0.91 £0.04
SCH 8.98 +0. 14 3.03 £0.07 68.72 £0.21 0.78 £0.01
SDG 8.99 +0.18 2.88 £0.22 69.38 £0.67 0.84 £0.03
DV 9.01 +0.14 3.08 £0.10 69.53 £0.25 0.82 £0.04

T AT R R AR A /NG 7 B3R 2253 .35 (P <0.05) .

Notes: In the same row, values with different small letter superscripts mean significant difference (P <0.05).

R7T BEEXFRMIAXOZFIATERSENZE(% THR)

Tab.7 Effects of yeast products supplementation on amino acid contents of muscle ( % dry matter)

EiEtay 215 Groups
Index CON SCH SDG DV
DT E AR EAA
AR Thr 3.61 £0.18 3.76 £0.13 3.52£0.14 3.54 £0.06
AR Val 4.11+£0.07 4.13 £0.20 4.10 £0.02 4.39 £0.03
HE W Met 2.14 £0.03* 2.04 £0.12" 2.32 +0.04° 2.18 £0.07%
SSE AR e 5.82 £0.05° 5.83 £0.10° 5.80 +0.06" 5.29 +0.07"
EAAR Leu 6.82 +0.16 7.01 £0.20 7.19 £0.01 6.75 £0.06
HK AR Phe 3.40 +0.06 3.66 +0.21 3.74 +0.03 3.69 +0.07
HAMR His 3.08 £0. 14 3.14 £0.08 3.19 +0.01 3.13 £0.03
PR Lys 4.34+0.09" 4.32 £0.05" 4.65 £0.02° 4.41 £0.05
FEE R Arg 4.19 +0.09 4.34 £0.07 4.35+0.03 4.32£0.01
VTS IR i Total EAA 37.51 £0.22" 38.23 £0.26% 38.86 +0.12° 37.71 £0.37%
eV T E IR NEAA
&R Pro 2.32£0.25 2.51 £0.13 2.60 £0.05 2.24 £0.08
RAGLR Asp 10.39 +0.08 10.25 +0.19 10.26 +0.08 10.41 £0.02
HE Glu 14.40 0. 04" 14.27 £0.04> 14.34 +0.06" 15.52 +0.01*
225 R Ser 4.59 +0.06" 4.46 +0.06™ 4.32 £0.05% 4.23 +0.01"
Ham Cly 5.21 £0.34 5.60 £0.42 5.89 £0.04 5.01 £0.08
NE R Ala 6.02+0.19" 6.30 £0.15% 6.68 +0.05" 5.96 +0.02"
e R Cys 1.22+0.13 1.32+0.14 1.22+0.18 1.20 +£0.10
fi% 2[R Tyr 2.59 +0.08 2.66 £0.09 2.87 +0.05 2.88 +0.09
A Wb EIEIR B Total NEAA 46.73 £0.71 47.38 +0.34 48.19 £0.21 47.43 £0.18

T FAT B B AR AR NG PR 2257 B3 (P <0.05) .

Notes: In the same row, values with different small letter superscripts mean significant difference (P <0.05).

2.5 EEEFEmIA O RS E BRI RN
Nz 8 frs CON H B PR LRE N &R T

HAbALH (P <0.05) . SCH 20 B A APy B AL il

7 T AL (P <0.05) , Hofh a5 2 25

BAERE(P>0.05), SCH 4N 1 & & i
FKT CON 41, HoAth 4% 41 0] 3% 48 5 TG b 3 1 22
Sto CON ZH JHF IR 1/ i % 77 2 35 (IR T SCH 2 A1
DV 44 (P <0.05),
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Tab.8 Effects of yeast products supplementation on hepatic antioxidant

capacity and lysozyme activity of largemouth bass

E47 Index

=}
éijgs BPLALkRE R EILE AL [ v
T-AOC/(U/mg prot)  T-SOD/(U/mg prot) MDA/ (nmol/mg prot)  LZM/(U/mg prot)
CON 12.34 +1.02° 655.27 £4.70" 5.03 £0.09° 74.14 £2.37¢
SCH 16.70 £1.54° 767.02 £46.53" 4.08 +0.18" 150.03 +9.49°
SDG 16.89 £0.77* 696.42 £3.79* 4.54 +0.25% 93.66 +1.27"
DV 16.60 +1.48* 669.36 +8.57 5.24 0. 10" 115.52 £6.93"

I : R B RAR A R NG P REROR 225 .35 (P <0.05)

Notes: In the same row, values with different small letter superscripts mean significant difference (P <0.05).

3 g

FREREZE ™ il B A AR I ROR B 78 ML X I
)L o B OAE

X Oreochromis aureus

( Litopenaeus vannamei
( Oreochromis niloticus
&) 4 ( Mylopharyngodon piceus) "™ Fi1 k35
5 ( Scophthalmus maximus) """ % F2 5 4 1 15 5|
THGUE. SR, PEAS S5 b I BE 28 7 il O R
IS T R B AR TR BB R R, X 5 S
YERRM 7 ( Dicentrarchus labrax) ™" 1 M it 2"
F1E 4 ( Crenopharyngodon idellus) ™ [y BF 5% 45
R, WA HII R, WK Y T
R 0 A P ARDRL IR M 1 TR 5 >
5 I B 7K i 00T 7 10 8 85 ) Tk 20 o3
AREFRIEM . KU, FEA SR, Ak
K AR ES TN 25 4 e T R TR A ) DR AR
PR RR K ) 5 AT IR B~ SRBE /N IR A5 ) g
PR FVE IR o, o - SRBE A/ NIRRT LAAE
SRR Bl W) gy 1 41 0 5 48 R T8 9806 WY WA T
B A Bl T 4 v kL R B 3R W 5 I AL
I o] gL v AR 52 SCH AL RSk R T
IR E R N 2 —, g pE g R,
0.2% 1 e BF 15 % W) 8t vl LA 2 35 32 0 141 3K o)
( Megalobrama amblycephala ) ) 1] Bl 3L &, 1 8
8 ( Cyprinus carpio var. Jian) R8s P & IR, B2 B
BRI IR AT 242 = 5 0. 5% A AT DLt 2 ok
HA R R AR STt DV 41 RS SR Y
FINEE R 0.3% , 5 CON ZLAR bt , HLAaRH R 4k
B FEAR R, AARE S 2 7 B KF, X 7 8
S RE RS TR W B 1S i D R 3R R R G
W, P RERE SR WA K 1 R R v ) SR TS i
i PRI

WA A B S B A — 2R & R
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TR B, 5 A R i 3 o, 2 7™ T R W A O fi
FE N RS o AR, e
AR AR A0 0 52 7 1 R R R 1 e R
Ji Tl e T LA AL RE SRR s . At
a5 RN BERE K @) i T i B SRR AR T R A
SR TR Y R . MRS IR R B, U
TINTREEE K A AT DA RAAR I HIE TR 1 1 % i, s
REEGEL) (PR ACRE F7 o BB B 20K fift ok B
Jei , R ) B SR A R AN K T AL
8 T I R AR e /N IK 2 g A 42 Ak 4 4
FH R R AT LA A S A A
it P T, R v ML T B T A PR R REOR,
AT B S AR T AL BE JT o B~ SR WH X F ML
YU A Ak BE 1 1Y 2 T B AE A6 65 ( Lateolabrax
Japonicus ) " F1 LA ERTIR Y S 0FE AR R T 3R
Eo AL, AT R K R 3 T4
PRI ST BILAA 1 B ) 463 495 th A — e B S A o
TESE W RE K i v BT A I 3 2 T RE M R
SCH A HA ik B4 i 9 S AL 3R . SDG 4
Y5 SCH 41t , TN I & s A T i, X R W i
BEK fg it Tk 0 B b AL RE TS B-
IR & B VIR DG, V8 TR I A Sk B4R Bl 10
FRYGL0Y A R 41, A7 AR T4 R AE R
DAL, AT AR 7 5 40 A 1 7 s T, s o L AR
R I B R bR . FEAR LI, B REK
FERT S N . 3 R R T A T R 0 U R R T
77, X G 1E R PUPESE (Salmo salar) =7 Fl LA 35
SRS P SR S AL, BERF KRS S A
AR B SR, T B SR e FH I e g
N Z—, v LAY 140, B kIR, FHE 5 2 it
LY, X n] B S SCH 2 1 il 15 7 8. 35 7 i i)
SR, HAh, 5 SCH A H, Br B-H S
R T B0 0 5 AT TS 0 S AR, R It i — 2B
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UESE T B~ S B G 1 2 5 40 5 T RE 1) 5 T
ARSER o, DV 2H IR T B ) 35 = T CON
4, X 55 7E B i fa. ( Pelteobagrus fulvidraco ) ™) rp
RIS 28 R — 3, PR HEN AT B 5 W BR324 v B
A BIRAEAE R A K . ASEERALEIN 0. 3% K
bR SR W), LV TR IS ) 0 i, X L R )
[aSsn YR S Y NIR Y SR T iRy ]
AR N IV T

ol by LY RS IRV TR 2 = DN B
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Application of yeast products in largemouth bass ( Micropterus salmoides )
feed

YANG Sanfeng', LI Songlin'*, DAI Min', CHEN Naisong'"

(1. Centre for Research on Environmental Ecology and Fish Nutrition of the Ministry of Agriculture and Rural Affairs, Shanghai
Ocean Unwversity, Shanghai 201306, China; 2. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract; This experiment was conducted to investigate the effects of different yeast products on growth
performance, feed efficiency and liver antioxidant capacity of largemouth bass ( Micropterus salmoides). Four
isonitrogenous and isolipid diets were formulated by adding yeast hydrolysate (SCH) , and yeast hydrolysate
without B-glucan (SDG) and yeast culture (DV) as experimental group and without yeast products as control
group (CON). Largemouth bass with an initial body mass of (16.24 + 0.02) g were randomly divided into
4 groups with 3 replicates per group at a density of 30 individuals per replicate. Each diet was randomly
assigned to triplicate tanks, and the feeding trial lasted for 77 days. The results showed that the
supplementation of yeast products had no significant effects on the survival rate and specific growth rate of
largemouth bass. Compared with the control group, the supplementation of yeast hydrolysate significantly
increased the feed efficiency of largemouth bass, and the supplementation of yeast hydrolysate and yeast
hydrolysate without B-glucan significantly increased the apparent digestibility of protein. The supplementation
of yeast hydrolysate without B-glucan significantly increased the content of essential amino acids in muscle.
The antioxidant capacity analysis showed that the supplementation of yeast hydrolysate significantly decreased
the liver malondialdehyde content of largemouth bass, and significantly increased the total superoxide
dismutase activity and total antioxidant capacity of largemouth bass. Compared with the control group, the
supplementation of yeast hydrolysate and yeast culture significantly increased the lysozyme activity. In
conclusion, the supplementation of yeast hydrolysate significantly improves the feed efficiency of largemouth
bass, and the supplementation of yeast products can improve the antioxidant capacity and lysozyme activity of
largemouth bass to different degrees.

Key words: largemouth bass; growth performance; antioxidant capacity; yeast product; feed efficiency
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