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BEKBANETEFEEER, RET.
BRI TR SRR B R

F2% 7 kpm' dxE pef' ¥ oF"
% B2 IHL’ HEES
(L. TP RBERFGEHESEYE ARG TSR S E SR E e SHEY IR
FIFHESEEE W T 5300065 2. J PEIEMRTABRTUEAR )70 i 5360005 3. HEIKFERRE
O A % R 1l B = B RS 7 S o B 5 N R B s MU e e b 4 S e ol S P B U R e O
LA RAT TR R ERE AL E  FHMEKEEBITRESEYLRESTRE IR F5 266071;
4. TP RMER S BE VKR T M S R R E R P BT 530021)

M= KR & AR TR A B BB A4 3 8 2 A #(Oreochromis niloticus) % K & . %
EHFGRE OB, EEAERF R 0 GHE4). 0.5%. 1.0%. 1.5%7F1 2.0% i B B A 4 47 4|
&5 RS AR, X5 ALATHGIRE H(25.80£045) g thE E B A VAT h I 8 IR LK, B4
3ANEE, BNER 30 Re, ERERE, BNEERFE 12 B EIHAT EILE IR E (Streptococcus
agalactiae) % # 3, 4R A FEEE S 0.2 mL R JE % 8.3x10° CFU/ML W%, #4WE 14 d, 4
HERATF, FRET, MEBEXENAMEN v, 8 FF2LKREKTEFBW) T £
KESGR)HE R B F EFA(P<0.05))5a TS, EHEMEH, % SGR KR &AM, M
BN RMEN 1.29%, P2 FE-—FMEECH., BHEAE, BRUESRE, S LAHME
B A BB E ML A R P B K A I E R E EE A E T BRI H(P<0.05), HmEN
1.5%B Ak KME . FRR B AR EE P I & R #KE NN A A B F P HEP<0.05), K
WMER 05%N LR AR TEEBAZRARESN, HUERAFFEENATEHEEFRTX
F4(P<0.05), RHFTRF, AR RAmBEH KB THAREGETEZEENEKER. REH TR
B, BEFRMER 1.5%H, ZREZLE,

KA TEPAEE; BEOKEY; £K; kb, MAMNE; TAERE

FESZES S963  NHEIFRIEEE A 0 XEHS  2095-9869(2022)01-0115-08

* PG RIHTIR B KR L T 4 0 H (FERF AA17204044) )T A F R THRIUH (FERE AB16380073) . )G R R K2 AH
JELI T AR 2 Q0T A BABE B 5 H (2018RSCXSHQNO2) Al ™ 1Y R % K2 51 i A A FHIF IR 3 51 H (2018KIQD14) 3 [7] B¢ By
[This work was supported by Innovation-Driven Development Special Fund Project of Guangxi (AA17204044), Key Research
and Development Programs of Guangxi (AB16380073), Innovation Team Fund Project of Young Xiangsi Lake Scholars of
Guangxi University for Nationalities (2018RSCXSHQNO02), and Scientific Research Foundation for the Introduced Talents of
Guangxi University for Nationalities (2018KJQD14)]. # 275, E-mail: Oxiao0dong0@163.com

O @iIRMEE: ¥, E-mail: ttongl028@126.com

Wk H 45 2020-09-09, W&tk H 18: 2020-10-19



116 ook B

543 &

e REK S AR & A BB, A g — o B A% L o2
A2 B Rk R PN U A A K e s R T
REARAF RO BELE AV, | & KRR &5 TR
W J IR . /MK B G R, RIS A —E =W
YR RE Z 0, SR — R R D RE 1 A 1 OB (B PR,
2016) . MEEEAK A ) v i B9 2 B R o A R Ll AR
70%LA b, 20 L RE 224 K fite A= RS ) SR ME RN T 8 S
F17%~30%, BRS8N 15%LL GRS, 2014),
2R, WK ) h 25 288 FR YD RE ) Xt
FEEHANPI R | e T AR R A R o R K
it V) R A DR A, $at v L4 RS 2R, R
s B R m B ICE AR EDE R, W R s By
BB R PR R ARSI A s R i B
i, BRUEE R, e, Nmfe# L EK; b
FE B, 7K R D g /ISR RN 25 10 2 L PR A fig
TSGR AT 4, 2019; RIEERTAE, 2015),
REK ) & & KR, AR AEWE I8 1 & 25 H Il iE
WEEI R, A FHAEEE, REgRAEK,
P AL R, FRAREA L (B AR5, 2015). FEZKF=
S, 2 ATRESE T RS 0 B R K A A 5 43
B A Rt Ry X R B AR W (Carassius  auratus
gibelio) (% FL 55, 2015) . K 2% &F (Scophthalmus
maximus) (WI$E 55, 2015)F1 FLEY I XF BF (Litopenaeus
vannamei) (REZ A, 2017)55 /K 7= S W (A2

i @ P AEfa(Oreochromis niloticus) 3% [E # EL 1Y)
ARG A, BA AR BASST . Buls J1om e
el HIRHE R, R, RIS, 7
JUAR L TP AN R A ORI TR, A OCAE
B R A K AR P S A A AR R Bl S g 1 i R 1Y
Wi 2 (H % 5%, 2016; Tix%, 2019), {HiARHE
TR 6 75 & 2 I 0 i 52 R UL SR i A
WY B FER T BB i nr s & B AR A K PERE | e
01 . P AL BE 1 M bt U F 4 K A (Streptococcus
agalactiae)| BRI EM , R BERRK P 1E 2 F 0 5550
A7 e R R R AR LS S A EEE R

1 W57
11 ARG EHE

Z: W 44 7) 5 37 75 2L (National Research Council ,
1993) 7125 4 B N SE B AR P Bl iR R G 7, LR
FAFSERRN 2 R, Ml AR S ER B 2L
BRIV, el B o 34.28% . HLEENI N 4.69%
S ERL, SRR DRI T MO R LER 1. T
SRR RS i 60 H i R, HeBC TR 5 IRk L B RR

x1 EREBES (% TH5R)
Composition of the basal diets (% of dry matter)

J5 kL Ingredients

Tab.1

4+ Content

EA Soybean meal 30.00
f4 ¥ Fish meal 2.00
SZFFHH Rapeseed meal 23.00
YK Wheat middlings 25.00
KHEHH Rice bran meal 8.00
M % R Beer yeast 2.00
il Fish oil 2.00
KEINBENE Soy lecithin 1.00
WA H) Zeolite powder 2.72
R 455 Ca(H,PO,), 1.50
WY B HIRAE Mineral premix * 1.00
4 ZHIRAL Vitamin premix® 1.00
FHALNAGE Choline chloride 0.25
LA EE M Ethoxyquin 0.03
=S4T Cr,0, 0.50

EIRU B, Proximate composition
A Crude protein 34.28
FHIEMT Crude lipid 4.69
JK5y Ash 7.35
14.11

MAE Gross energy/(MJI-kg™")

F: oa: BTIH PRHBTEEE: CoSOs4H,0, 0.15 g;
CuS04-5H,0, 5.0 g; FeSO,-7H,0, 50.0 g; KCI, 50.0 g; KI,
0.1 g; MgS0O,42H,0, 101.7 g; MnSO,-4H,0, 18.0 g; NaCl,
80.0 g; NaSeO;3;-H,O, 0.05g; ZnSO4 7H,O, 30.0 go

b: BT ERBURENS . VabEiERER, 3,000,000 IU;
Vps, 1,200,000 IU; DL-a-/EHH;, 80.0g; HIZSR, 8.0g; fi
Jiz-HCL, 10.0 g; #EZE, 10.0 g; DIZ4S, 20.0 g; MEAE:
-HCI, 8.0g; WIEE, 200.0g; D-A4M&E, 1.5g; MR, 3.0g;
%%%M, 10.0 g5 i@z, 20.0 g; Va2, 0.02 g5 gﬁﬁiicg
BWERRIE(35%), 50.0 g,

B G TE 2SR B A FRA B A1 $ 4t

Note: a: Containing the following in mineral premix (per
kg): CoSO,4-4H,0, 0.15 g; CuSO,4-5H,0; 5.0 g; FeSO4-7H,0,
50.0 g; KCl, 50.0 g; KI, 0.1 g; MgSO,-2H,0, 101.7 g;
MnSO,-4H,0, 18.0 g; NaCl, 80.0 g; NaSeO3-H,0, 0.05 g;
ZnS0,4 7H,0, 30.0 g.

b: Containing the following in vitamin premix (per kg):
Retinal palmitate, 3,000,000 IU; Vp;, 1,200,000 IU; DL-a-
tocopherol acetate, 80.0 g; Menadione, 8.0 g; Thiamin-HCIL, 10.0 g;
Riboflavin, 10.0 g; D-calcium pantothenate, 20.0 g; Pyridoxine-
HCI, 8.0 g; Meso-inositol, 200.0 g; D-biotin, 1.5 g; Folic acid, 3.0 g;
Para-aminobenzoic acid, 10.0 g; Niacin, 20.0 g; Vg, 0.02 g;
Ascorbyl polyphosphate (35%), 50.0 g.

Kindly provided by Beihai Hengxing Aquatic Technology
Co., Ltd, China.

=, S RRECRHR G35, BRI B @EE AN A s




CAR Y

22T BRI K AR W B AR AR B Ty PR BT LB IR R R Y 117

TRAT, ZJE oKl B e A1, R 0 i A 53 i N R IS
HET R, BRI S Oy 5F BT iRkl 4% 0.0.5% . 1.0% .
1.5% 1 2.0% 1 L5118 T TR K A 40 (P 7K it 400 ph A
Jb 2 SRR A BRA W AR S ), 43 R A1 5 ik &
T ] BRI T AT T AT P S S BB A LA SRRk i
2.0 mmx3.0 mm FY UKL, fRDRHIE BT i EE 42 I E 90°C ~ 100
T, fARHER T =N RT G, REFFAE-20C K
Frhes o Bl 5 FhSCERiRDEL, A ilic e B
Y0.5%. Y1.0%. Y1.5%F1 Y2.0%325 4, 5 FhiakHiy
AR SIE N 34.28%. 34.31%. 34.38%.
34.42%FH1 34.51%.

1.2 LEHMFETIE

HEYIEaRERE N T Y R AR iR
it SCESTET VH RO KK = 378 2 D) g SL 30 = i
1, BARMAE 3 o’ (A EKIBRAENE S 1, B
FEW R SRR R TR ARG, PR RAR Y — | T
Tl % At 450 BB [WILA1AE #(25.80+0.45) g], Fifi
ML S 4, R4 3 N ER, BAER 30 B,
BEAL M EL S 2= IRKTEIR RS Y 15 DB 150 L
BB IS . FRAESCIOHRLE 8 i, 5 NS4 o AR
WS FPACER kL, A H AR R 2%~5% %0,
HR B3 K45 20 2 A () SEBR A 18 0 R 4738 24 4%
BERBEME 2 Wk, FMERTEA 08:00 F1 17:00, HIR$E
WIS 2 h NIRBRFRIAZRAE, A RHK 173, IR
[ EELE IS, KA 28°C~31°C, pH N 7.2~7.6, @A
A 0.05 mg/L, FHAESEAET 5 mg/L,

13 HmERESLE

8 AR LR LE A, 1F & 24 h )5, AR RfAL
s Bfa, MESSsAT ek, &1
Eppendorf &, 4°CH & 1 hJ5, 4C 6000 r/min &
£ 10 min, HUILHY B T-80°CrkAL 45/ . F 43y fo
FIFREE, 7102 A £ 1% 4 5 A 1 2R (specific growth rate,
SGR), IHHEAKXWT .

B KR (SGR, %/d)=100 x (InW~InWy)/t
L, wo B W, 4350 R -0 b R 5 (initial  body
weight, IBW)Fl1-3) 2K 4K Jii & (final body weight,
FBW), t ASLE KA.

1.4 GREZEIERHNE

155 — AL A A BENOS) . i S L A M (CAT)
ALY B AL (SOD) | iR T Wl 2 1t (A CP) I 145K
A ) AR S IR ] 1R

1785 3 A AR i (PO TG M AT 52« S5 B (R I 55

(2011) Ay 5 M8 AE 23, L) L-DOPA NJEY), 48 10 uL
MYEA 96 FLEGF R, SR )5 M4 FLH A 200 pL
WP 0.1 mol/L. pH A 7.0 FIMSFREL 2% il , )i 1)
AFESRFLHIA 10 pL ¥ A 0.01 mol/L () L-DOPA,
FIRTIRE 10 min J5, 37 2 A BEFRICH, 76 490 nm
TN il Bl 12 o LASEIR SRR T A TR B A b
OD 490 nm B89 0.001 & XA 1 ANHENE J1 5047

I3 8 P B+ R 2 T 7 2 1 v 0 2 1
e ¥ (Bradford, 1976), VA4 IfiLiE & 1 MR E

15 ZIFEKREFNEFLE

FRIHEE A, AT ICFLBERR DA T S0 00 . WO
JH JC U e 3 T T M T G O T A ) BOR R E E
feflt, MAEEEREYIEM 12 BIHFITHESE, &
JE AR ST 0.2 mL W 8.3%10° CFU/mL (i
Wo HEUEE 14 d, it RBIET F (accumulative
mortality rate, AMR),

1.6 HEHSIT ST

K SPSS 19.0 B4 SL 8 45 ik A7 58 11434,
Bdi R V- 445 1R (MeantSE) (n=3)3KIR, 42
SR F) 2 (P<0.05), WA Tukey ZH L Hr 454
sz 25

2 HRE5HW

21 BEEKBYNEEFTFEERBIZM

3¢ 2 A, &AL BR4H () FBW il SGR 77-7E b %
72 57(P<0.05), Bt e blK s i g m, FBW
Fl SGR ¥ LG PR, JFTE Y1.5%41ik
P KA . AR USRI W3 25 7(P>0.05), fH
TN I B K ) SR B R v TR, R P AR
SGR FIRPEHEEREK A s i i — kit e 115 75 72
y=—0.252 4x*+0.653 4x+1.572 5 (R*=0.957 7), 4 SGR ik
S ABRT, XL A LR K SIS &R 1.29%
22 BEKBYMNEEFTIEFELFTEFRERRE

AR

HH 3R 3 AT, WA TR b R K A S i )
&, BRI NOS .| PO Fil ACP i1 P S B[] &
JESE ETHE TR, BITE Y1.5%41 558 8 5okl
(P<0.05),
23 BEKBYMNEEFTIEFEaNFRENEFTEMN

=

M1 4 ALAL, SARR SR e g AR IR], 2 AR A
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x2 fARRRMEBESKEYNES T EEEKPBIECEERHEDR, n=3)
Tab.2 Effect of yeast hydrolysate on the growth of GIFT tilapia (Means+SE, n=3)
ik S| V-2 i A Jo RS ¥ N NDigi S #E R B KR
Dietary treatments Average IBW/g Average FBW/g Survival rate/% SGR/(%-d™)
X} HEZH Control 25.44+0.23 60.97+2.73% 91.11+2.94 1.56+0.07°
Y0.5% 25.99+0.33 74.7242.54° 93.33+0 1.88+0.05°
Y1.0% 25.84+0.22 76.00+1.98" 94.44+1.11 1.93+0.05%
Y1.5% 25.90+0.32 79.57+2.54° 93.33+£1.92 2.00+0.08%
Y2.0% 25.80+0.26 73.60+1.61° 94.44+1.11 1.87+0.03%
J5 22537 ANOVA
P 0.688 0.002 0.655 0.003

d e B EAR A R R 22 5 A8 B3 (P>0.05), T

Note: Data in each column with the same superscripts have no significant differences (P>0.05). The same as below

25
~20} 1
o |
3 )
E 159 x=1.29
g 7]
w2
iﬁr 1.0
4 3=0.252 4+ 0.653 4x+ 15725
®ost R*=09577
3 .
0 1 1 L J
0 05 1.0 15 2.0

FE R K FRMITR IR Yeast hydrolysate level/%
Bl 1 35 PR SGR SRR BE K P s in
KB a1 )73 A
Regression analysis between SGR of GIFT tilapia
and yeast hydrolysate level

1t CAT F1 SOD {4 Bifi fr Ak v [ B 7K gk 40 R o 2 1)
R EAFERE L LR FTRMERE, BT
Y 1.5%4 35 | i KAE(P<0.05).
24 FERFMEBRKBRYNEESEER LIS
ElEES LA
H 22 S AT, TRDRHAS e BE K R o w2 R
PrICFLEE R PR I g 7 77 AR 3 R R (P<0.05), BR

Fig.1

YO0.5% 29w 040, HoAh 52 90 20 (BB K s in 1.0%
Je UL ) AR FE T 638 g 2K F X R4 (P<0.05),
Wt T I RE K A e W B R % AR ) o LA K
[LEES vl

3 it
31 BEKBUXMETEFTEEEREENZME

I B K i ) %8 95 5l sh W) 52 e i B o8 £ AR b T
RiAEZhY), CREEIR Y . B 4 r A KRR
FET(FHEATAE, 2019; JAERAE, 2015; BARSE, 2015,
Oeztuerk et al, 2016; ZFHIAE, 2015), TAEHK, FEK
FEEh b R R BT BOR B o BIFSE R, L)
JK fi W RE 35 HR = M 85 (Micropterus salmoides))
A HUEE RN RDRHR 1 B RCR, fR R R T, B
T PH i A A B S5 DI IR TR K A 10 3 DS oy
1.51%~1.69% (B ASFNZE, 2016), FLANTE T it 14 &
AR A R AR 11 580 B T B K A ) S o
OB NG I, PERE K R AN i 5% X R Y AR
KAEBE W2 T X IR (BB ACSE, 2018). B WEREK
RS I 3G I, ¥ fa(Ctenopharyngodon idellus)

#3 ARPRNBERKBYNEETEENFIESREREEEENZMCE Y EARER)
Tab.3 Effects of yeast hydrolysate on nonspecific immune enzyme activities of GIFT tilapia (Mean+SE)

P x| —HAA A T3 S A i T T Tl 2
Dietary treatments NOS/(U-g™" prot) PO/(U-mL™") ACP/(U-g™" prot)
X &2 Control 12.64+1.77 ° 45.6443.57 ° 103.89+3.42 *

Y0.5% 14.94+1.70 *® 47.78+5.09 ° 110.79+5.22

Y1.0% 16.42+0.41 * 51.33£7.02 % 112.03+1.97 ®

Y1.5% 19.01+1.13 ° 61.11+2.78 ° 126.94+1.73 °

Y2.0% 17.33+1.02 55.38+4.86 104.58+5.05 °
J1 24535 ANOVA

P

0.018

0.020

0.010
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x4 ARBRNBESKEYNEEFEELEREWL
Bl 1 B 2 W (P 3 (AR 1R
Tab.4 Effects of yeast hydrolysate on antioxidant
enzyme activities of GIFT tilapia (Mean=SE)

ik SR it E A A AL R
Dietary treatments CAT/(U-g ' prot) ~ SOD/(U-g "' prot)
¥t F&ZH Control 14.224+0.45 ° 49.58+1.78 °
Y0.5% 13.99+0.79 * 72.58+4.63 °
Y1.0% 27.47+1.18° 115.0148.22
Y1.5% 32.34+1.24 ¢ 134.95+6.78 ¢
Y2.0% 28.93+1.19 % 112.26+11.47°¢

J7 24537 ANOVA

P 0 0

#5 fARPEINBEKEYNEETER
PLTC FL HEEK B Bk R BE 1 B B 0 T S (H AR 1fELR)
Tab.5 Effects of yeast hydrolysate on disease resistance to
S. agalactiae of GIFT tilapia (Mean+SE)

T ek 21 BB %
Dietary treatments Accumulative mortality rate/%
X} B&2H Control 61.11+2.78°
Y0.5% 52.7842.78°
Y1.0% 38.89+2.78°
Y1.5% 27.78+2.78°
Y2.0% 36.11+2.78°
J7 24511 ANOVA
P 0

A R R AR KRR 1 R RCR B B RS T
TR AR RS, IR 1.5%~1.7% 3575 fc 2k
KRB ARIAE, 2015), WARFER, BEEEKE
YO0t B L F3 58 i RR Y AR RO WE A, andsn
0.5% Rk 7K iy el ik X K O BR 5 (Micropterus salmoides)
A KT i 3 S e (45, 2018) TalRHAR I 0.1% .

0.2% . 0.3%EEFE/K Yy, 55 0 2L 1 (Schizotheorax
prenant) K APERETC I 2L (B 45, 2019) B3
0.5%. 1% 2%REREK AR, PLANIE XTI B9 BT =

W E RGN, 2257 A 0 RIS, 2016).
X T R B B %) SRR DA R ] — it A R K S
Yrags o7 OB IS A FA OC,  5%EERE K i ) 6E ik
0 PLYR TR I AR KPR RE T 0.5%~2 % U il it Xof
HTE R (BB A, 2018; IRIUHESE, 2016). 7%
PoeB 7 oo B AR A K BE S Al SRS
(OI)FFERI], fPBHAS INEERE | BERE RNA | ek
RNA+B-# RWEE G W aede = & VIR a) a4
KPERE, HEIRRIN 0.04%BEE: RNA X4 i fE4:
KRR )% P HEf(Oreochromis niloticus) 1<
A BHE CE LB (Rhodotorula mucilaginosa) s il

A BN SRS AR B A (AR AR, 2016), 5
LRI A A, AW S R E P AR A A K kR
Wit 25 T R 7K A DS Nk B 28 T i W S L TR R
1.5%M}, SGR IKFN&E RAH ; ARSI KFEREK i P i)
Whne, & & PHEfmmE KRB A RS, RIMA
—ERREAR . BB KIARY) & & RRZAT IR . /MK E R
FAEERR . FRYE . H SR B gk R EEFRIE
PEY T, AEHD 70375 s P A= K st T P TR AZ R
WA, BEmE, SCERDGE, Rk EAE
(B FL%%, 2016; SE5548 2014), SR, it 2RI
A 8 X FFF A A 6 P22 4 2o A 3 1 F FH (X 22 4, 2016),
X ] B S AR K R O i i S g 4L P Atk
KFHEMREEN . 546, FREZQ013)HF5E %
B, SRR B RME 2 s AL I b T e e i
TR, 1 B F7 W o o o e 1 i o A K P e s B 7 T
o, EET R, AR, & E P AR
I BB IS IR 1.29%

32 EBR/KMYNETEFFENFREBRBMAEML
B iE M B SR

AWtgerh, W E S EANREER(NOS. PO Fl
ACP) I EALEF(CAT F1I SOD)E 14 14 Fifi ) ) v e £
KA O 0 A A B INT SR E R  , AESNEEh 1.5%
IR B A, WS B — i BRI, X 54 KR AR
ke —8, B K E SR a TR . #R b
FUH B8 LM S D RBPE oy, AT RR R & 7 Y IR
RE YT EACRE F1 10 SRR o A% IR A iR N AL )
YR o7 NI R VANIREY ot s D el AN T O R TR N o
Mozt | AR BE R AT BE VR Y 45 O i BT B
(FRESE, 2004), FFERAA, TR AN A TR BE
83 B R LA T T MR Tl 1R i S ) AN R T R L B
TIGFFHTAE, 2011), AR B E R & EE - PO K i i Fn
JHF TR ATE Hh 75 T i (LZ M) T PR CBF R A 25, 2011) 5 FEREA%
TR TR in 4 £ (4 L35 LZM . SOD il CAT 35 7k i 3
Th (10 5048, 2011); AMEZ T IR L RE W & 2 B e ¥
A HE PN SOD Hl CAT {1 1 (R i %, 2018) 11 B-
TR AE A — o A ) K SR G e SR ), A LA
B-1,3-WEHF 4N 485, DL B-1,6-BH 4N 08k, Hirak
14y e i 42 7 R 40 1 PN U ) A A A e AR )
FLE0, REGWRIER G2, TR E ISR %
925 7 (R4, 2018; Misra et al, 2006; Ai et al, 2007). &
FESF-AE2018)WFFEUESE, B-HI R BT iR & 5 P Ik
3% SOD. CAT. LZM 1 ACP i& 11, H4b, Btk
KR & B WR4EE R, B R4k Rl B g
LZM Fll ACP LA K k2 6 1 Hs 5k £ 2 % TR R TR fig
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71, dtmisgaR SRR R . I, BERKARY)
RE 2 P s B AR S T R AE T, (HE R
B R YA REIRALE AL T IE R RSB IR S

33 BEEKMRYTTEE Bk G AR R
RESEAD

PR IE IO R U e 2, TCFLBERK A 2
DR AR B RIZFHR R AR, 2019), 15T
R, AL AAAEE YRR R AR ] ) 22
5, B RAF0 ) i) 2 HE A T RE R e AL AR R 1=
e, RAREFQ015)IFAl T ARG R P HEAHTUICHL KT
TRITERE , IWEGIETFRFE , TIE P A anfumttaet
THABSZR, & W PR ERGIE T R 5 (RS
PIHEHA RS e | P BRI ATV frpt Je
B0 A s 7 i X RAL, TCFUREBR TR R
8 A T BB ZH (Kareem et al, 2016)., FKKIEL(2017)HF5
BN, TARHRESIN R (Phellodendron amurense) . %2
HIFF IR (Bacillus subtilis) FVi i ms e HRREA [ R B Hb 4 =
B AR AR S AR A I U IC L BRI e T o AN
SRR K A RE 02 B o s P AR R S RE I AL
AAkRETT, MIMIZRBL B4R JCFLEEEK TR S (AP EH]
R T IR BRI R BBET %, H RPUET %
AR B2 5 B e AT S A M ) S S AR P 2 1A
K, BN 1.5% L5020 Y BT R

4 it

ABFFEUER], ARDRHAS IR R ) T A 5 o 3
BAALERIERE . I Ryt )y, BN 1.5%I00,
WO o FERK AR e A KR RIS m) , 7
Pt S AR A KPR R TR RE 7 TR B2

Z % x #
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Abstract This study aimed to investigate the effects of yeast hydrolysate on the growth performance,
immunity, oxidation resistance, and anti-Streptococcus agalactiae activity of genetically improved farmed
tilapia (GIFT). Five experimental diets were prepared by adding 0 (control group), 0.5%, 1.0%, 1.5%, and
2.0% yeast hydrolysate to the basic diet of these fish. GIFT with an initial weight of (25.80+0.45) g were
randomly divided into five groups and were cultured for 8 weeks. After the breeding test, 12 fish from
each group were selected for the S. agalactiae challenge test. Each fish was injected intraperitoneally with
0.2 mL bacterial solution at a concentration of 8.3x10° CFU/mL, and the cumulative mortality was
counted for 14 days. The results showed that the final body weight and specific growth rate (SGR)
increased significantly at first (P<0.05) and then decreased with the increase in the concentration of yeast
hydrolysate. Regression model analysis showed that the most suitable dietary yeast hydrolysate level
reached the highest SGR at 1.29%. The activities of nitric oxide synthase, phenol oxidase, acid
phosphatase, catalase, and superoxide dismutase increased (P<0.05) at first and then decreased under the
increased dietary yeast hydrolysate level; the peak was reached on supplementation with 1.5% yeast
hydrolysate. Dietary yeast hydrolysate significantly influenced the resistance of GIFT to S. agalactiae
(P<0.05). Except for the 0.5% yeast hydrolysate test group, the cumulative mortalities of the other test
groups (1.0% yeast hydrolysate supplementation or more) were significantly lower than the cumulative
mortality of the control group (P<0.05). In this study, the addition of yeast hydrolysates to the diet of
GIFT significantly improved their growth performance, immunity, and disease resistance, and the 1.5%
yeast hydrolysate-supplemented test group showed the best results.

Key words Oreochromis niloticus (GIFT); Yeast hydrolysate; Growth; Immune enzyme; Antioxidase;
Streptococcus agalactiae
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