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EMKEXNETETZIFEMNEK. FER. HILEEMY
K Mg 5 TR A L3R FR B 520

# om, FHREY, ¥ A", KWEE, ag#, K H
(1. PR AR B, YK B S AR B 5%, K 400715,

2. AN AR AE, V)1 BRAS 610041,
3. RN KRB B, R RS E 2B, WidE 5 430070)

RE: yHAERANT AW TRARENERRENFEZ FE LK. RAR. FHULEIR
i A TR A A A AT B R, SE 30 3 R A R R B O (50.59+0.59) gty & B F E 43002, M
Moo ms54, BARINEL, FNEH20R#, FALHIH60d. 4 5 %8 L&
1.3x10% (a8 41) 1.4x10°, 1.7x10°. 1.5x107#21.8x10° CFU/g2t [ 2k ¥ th 57+ 4 4.(36 %)%
JE(6.75%) M SE it bt SR B R OF oy RYEFBW). ¥ ER(WGR). x4+ kK
ZSGR)FRHF A EFNHALSXI0 CFU/gH k2| m A LR E 5 T B4, M ZFH
(FCR)% Z 1 T xt PB4 . LLFBW. WGRAISGR A IEM 4545, it — K B A0 FH, B
A 47 R o 25 B R 3 BN Am R R B O 7.5%10°~1.1x10° CFU/g. @4 7 fm 41 19 4 & 4
EASEHRRERTHEA, 1510 CFU/gM B2 BERZEm T B4, 474
BN FHMRLSEELRLEZ R, 1.5<10' CFU/gH o T4 R & & Fo fig i L AR & 4 i
AEAMHEZE Tt B4, @1.5x107#1.8x10° CFU/g4 By 7 s i Br e ¥ 8 2 & T xt
B, M18x10°CFU/g & Al d M B EM T B4, £AfarhBELEL
BEZ£%, @15x10CFU/gH t FH o MEAR. maZaREfmm  MREHE EKT
A, FHEATABRLEEEZR. ©18<10° CFU/g4 th mE P EE . HEHE MR
WA BEDEMTAEL; 15%10 CFU/gd mE P mitEs BB r M E e T BA, W
AAEABMAERABmELEEFRTARA. Z LR, §5 % 4 4(50~210 g)id 4
W2 i Bk T B 3E E VR AR JE SR B 9 7.5%10°~1.1x10° CFU/g, 1B 7% fu 28 i 2k B 4¢3 3 &
B A A SUE o

G S B e, REORE; kMR RAR HLE; AR

hE D S: S 965

i 2 T — 2R A A S HERUE Y
e F EMBEMAEY X REW, RiFERKK
H, WIRPUWRE ST, e EEERACEY, FLR
W TCRE . Thidit: . Joik B Lo REIME H S
F AL, A HEE S Y R b s i ) — 2K 48
T . I ER T (Enterococcus faecalis)@ 3L IR #
(lactic acid bacteria)f*) I BR I #} (Enterococcaceae),

FS BHA: 2016-11-03 &R BH: 2017-03-14
BENE « < = F E FRHE TR (201 1BAD26B01-3)
BIEEE: P#I, E-mail: luolil972@163.com
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ERFRERRD: A

W 3K A J& (Enterococcus), & — TP PR AU Y 22
G PH MR, 2 3h W i 38 o 9 0E 5 2 B 4 o
IR EER S kbR RY, EHERE
AU E S NA KR, RPFME, 25
MUK e 6 01, WG B WAL, FEIRETS
AR 3 fig R TR AR K T R T Ol B B SE
N AERLHT A BE £ (Epinephelus coioides)™ , Hfl
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(Ctenopharyngodon idella)® . #(Cyprinus carpio)”
FNEA @ & JF fi (Oreochromis niloticus & % O. aureus
QFEET A D EARE, HaX S S DL — i
IACEBEATRSE , 3l BB KA S8 R A

T & % AR (GIFT O. niloticus) & 3% & & E )
K= FRBE AR K A, B AR R
T TR AR AL R R E AL, T H
KT HEW IR E LR = 2 3E kb iy i W58
A DLAGE

EINSRE VS TRU R (IR | ERTN R SN AR/ I
[) 9 B2 (0 ZE i BR T, WF 9T XS 3 s & R 0 2
KPERE . IRZH AL . WAL BE ) AL A AR AL 4R
FRBYRZME Bl PE A I W B 2 M KR A 3
Ak o ARDRE R 0 2 S e B R A A e, SR 2
o BR R AR S B A 77 o 1 5 BN 2 (R R S AR

1 MRS Tk

1.1 SEIe#

A S B0 Fir o A 25 i BR TR (B R R W R 3
1) B 2B e 3 A W e A1 PR IR, TR b
e 5%10° CFU/g.,

T B ARGl T 5 T AU X A i

1.2 LR

AR & = Y AR ny 8 IR ok, S0 g Bl iR
BELAfER . SR AR SRR TR . KB
T A S OB AT IO o 7R S A R R )
A M0% ) . 0.002% . 0.020% . 0.200%7F1
2.000% 1 F€ i BR T () ek v BT 25 28 i 3K 1 S e
JEAR A 1.3x107 . 1.4x10° . 1.7x10° . 1.5x107F
1.8x10° CFU/g), FH&K Bz AT IF-, e il g ST 45
R(36%) 55 BE (6.75%) 1 52 45 e Bk o S 95 4Rk BC T
K FEFCE SRR WL 1. R ECRHY i 40 B 66
LR 5), FRHRR AL (G 8 T 42 3%
T R AT BR 23 7 A8 7 B HKI2 50 R AL A ) il A%
HAR2 mmZE A B ARDEL (T 2 BR A T R
JIr LA I8 BT AR AN I 78R, A DR R R
JEFEHITE60~70 °C), H AR ANE HAUZ kS 4
BIREF T, T—20 °CYKAR R AEA

1.3 SERAFERE

TE USRI, S 20 i 22 R 3% Y i £k
W TR, TR NE R KOK AR h B 7%, U
S Al BRI — JH o BRI PR 2

[(50.59+0.59) gl F HE 13002, BEHLIT K51
4, HHINEE, BPELNFE20RE. LR
T 35 T V4 B K2 s W R 4 22 B I 58 S8 R i
DGR IK FRIE 2 58 A3 BE K BT O AR A B 400 L)
H, KR IR A SR K . B R BEIE3YK(8:00,
13:00. 18:00), H &M & b & i & 13%~5%,
PRI A YR 5 MR K ST v T e R R Ay, A B 2 S
S HEAT LR FREE , AR S 50 £ 7 1 N O
PEREPE IR L AR 1 100% 8K 10k, 1E R SLER
60 do TRIFEIARMDGIE 5 RRATAT S, GRS [E
FR12h, Ki22~28°C, %A >6.0mg/L, &
A H<0.10 mg/L, WAHMREE<0.10 mg/L, pH
6.6~7.0

14 HEXE&E

T IES WG, Sl 24 h, B4
H AL B T A B ML BE B3 R T R A A
Mro 3Rt RE KB, B T A Ui 6 PER
P, I E R A B bR . 3R R R kR
i, T4°CEE3h5E, 4000 r/minfk ik 25 .04 °C)
10 min, 4% L& )G T-80 °CI_A A, T M4
fEAEARIE . 3R A T de . WEE ., &
K IR B P AT RS, B R, B
JHF B BE A0 B 36, P AT R DR B, H U AR
W+ B 1 2 K 4, BT RRIR ST R AU TR
PRAFEF-80 °CYKAR T H F I LRI 2 o A 5256
by ot HSUAE % fige ) £ A BORE 22 1T 347 FH MIS-222% 51
B 0 A TR AL 3

1.5 EHFMNE

A R AT K46 A7 R Fr BH S 5 45 R
J&, #FE24 h, MERRPR DA G0 BT R A A
BEE, AR E A K FE(SGR) . Tk R 4L
(FCR). 18 R (WGR). B (CF)FHE K
(VSD), HHAXUWT -

1715 R (survival rate, SR, %)=100xN,/N,

¥ E 4 K F (specific growth rate, SGR,
%/d)=100x(InWW ~In W)/t

J& 44 5% £ 1 (feed intake, FI, g/J&)=W,/N

Tl B} 22 (feed conversion ratio, FCR, g/g)=F/

(Wi=Wo)
14 H K (weight gain rate, WGR, %)=100x(W
Wo) Wy

1 )% (condition factor, CF, g/cm”)= 100x
JIE3i# FE (condition f: CF, g/cm’)= 100xW/L’
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F1 ZBRANELREEEFES (KT EA)

Tab. 1 Recipe and main nutritional components of the trial diet (air dry basis) %

BiH W IN/KF/(CFU/g)  addition levels

item 0 1.0x10° 1.0x10° 1.0x107 1.0x10°
JEHl  ingredients
fify  fish meal 5.00 5.00 5.00 5.00 5.00
T soybean meal 30.00 30.00 30.00 30.00 30.00
Mt cottonseed meal 12.00 12.00 12.00 12.00 12.00
M rapeseed meal 15.00 15.00 15.00 15.00 15.00
ik wheat flour 21.00 21.00 21.00 21.00 21.00
KHE rice bran 9.00 9.00 9.00 9.00 9.00
%k wheat bran 2.000 1.998 1.980 1.800 0.000
Eil  soybean oil 3.0 3.0 3.0 3.0 3.0
B 445 Ca (H,PO,), 2.0 2.0 2.0 2.0 2.0
SALHERS  choline chloride 0.30 0.30 0.30 0.30 0.30
TRiEEL  premix 0.60 0.60 0.60 0.60 0.60
Bi%7 mold inhibitor 0.05 0.05 0.05 0.05 0.05
Ui antioxidant 0.05 0.05 0.05 0.05 0.05
FWERE  Enterococcus faecalis 0.000 0.002 0.020 0.200 2.000
Ait  total 100.000 100.000 100.000 100.000 100.000
EFHR  nutrient composition
/K4 moisture 10.38 10.25 10.53 10.23 10.13
HZEHA  crude protein 36.37 35.55 36.31 36.12 35.98
FARWT  crude lipid 6.79 6.75 6.79 6.75 6.74
HLK4r  crude ash 5.57 5.56 5.59 5.56 5.55
izﬁ:i)(CFU/g)(i‘{W) Enterococcus faecalis L 3x 107 L 4x10° L7x10° L5107 L8x10*

VE: TUREC N Ekg M HRA S B 150 mg; 41 3.2 mg; 4F 34.1 mg; 4 13.0 mg; 5.7 mg; ff 0.3 mg; 4412.4 mg; 4E4EEKA 2000.0 1U;
442D 2000.0 IU; 4EAZFE 100.0 mg; 4E2EFK, 10.0 mg; 44 EB, 5.0 mg; 4E42 % B, 10.0 mg; JHER 100.0 mg; 4EE KB, 10.0 mg; 12 E4S
40.0 mg; MR 5.0 mg: 4EEFEB,0.02 mg; AEYE 1.0 mg: 4EAFC 300 mg: JIEE 100 mg

Notes: premix provided per kg of diet: Fe 150 mg; Cu 3.2 mg; Zn 34.1 mg; Mn 13.0 mg; I 5.7 mg; Se 0.3 mg; Co 12.4 mg; vitamin A 2000.0 IU; vitamin
D 2000.0 IU; vitamin E 100.0 mg; vitamin K3 10.0 mg; vitamin B; 5.0 mg; vitamin B, 10.0 mg; niacin 100.0 mg; vitamin B¢ 10.0 mg; calcium
pantothenate 40.0 mg; folic acid 5.0 mg; vitamin By, 0.02 mg; biotin 1.0 mg; vitamin C 300 mg; inositol 100 mg

IEAA L (viscerosomatic index, VSI, %)=
100% W,/ W
X, N ZOREEG Ny Wt REG wy: WG
kB E(g); W, LRMIKRENH(g); - F7
SR W BER; N BEG F R
PR B (g); W: ik (g), L: kK
(cm); W,: Wﬂﬁé(g)o

F B4 FE B A & E LT I R 0 M K
gv MM HARN . B2 & i 43R FH 105 °C

http://www.scxuebao.cn

HEF T (GB/T 6435-2006) . B [K & & (GB/T
6432-1994) . R CHHETL (GB/T 6433-1994), 550 °C
1 BevE (GB/T 6438-1992)#E 4Tl 72
A B Fe R IAR R M R
BT . BT AR 53 U %2 (RR1) :
RRi (%)=100x(WxCNi—W,xCOi)/(FxCFi )
Krh, CONi: ZRMETY . EAB. IR
K5y COi: PinfiR T 5. EAL. BRifl
KAy CFi: FEFT9m . EEB. BRI RUK S .
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Ao 3% A PP A5 AT 69 M T 1 20 i £ (WBC) |
YN ENRBC) . L AR FI(MCV), 12T
WL HGB), FY2 40 i i 21 3 F ¥ (MCHC)
FIfIL /N EL (PLT)) 3% F mindrary BC-2800Vet il
S TACHEA TN AE

o FASEARG R BHEE(TC). H
W =ER(TG) . Bl i R B (ALP) . 4 B (GLU) .,
B G A (AL T) R4 B 55 SR (AST) Y R U )1
A 5 R A B 0y A B W AR P R N &
OLYMPUS AU4004: H zh 2 b 43 B A2 47 I €
MPLEALRE J1(T-AOC)MITH — [ (MDA) Y % I
o AR ) TR G BT AR 7 R S

W A B 64 M) J¥7 18 B LG . B 5 il R
E K B 2 SR FH R T AR ) TR AR 5 T AR R Y
R B E o
1.6 HIELLIE

SCUG 25 B SPSS 22,0 B4 #E 17 B K 7
#7111 (One-Way ANOVA), HDuncanfX £ & [b 35
AT R 255 B R, B3 K M (P<0.05),
B F O 2 (H 65 HE 22 (meantSDYE X Fw . I H
TRAEAINFFBW . WGRHISGR 5 1) B} 26 i BK
M B HEAT [mLE 20 H7

2 HEiH

21 EARPARNERHRENTESTELEEK
14 HE F04E R F A B9 F2 0w

Bt 5 1A R} e 3 i BR TR Y S N K S 2 T 4
5, FBW. WRGHISGR & 3 5% 38 hn 5 8 /b 1

fagh, HAHBTE1.5%10" CFU/g4 ik B i KA, 435
B BRI T 13.05% ., 19.56%F1111.17%(P<0.05),
T FCRI K B S AR, BT R BEAIK T 4.88%(P<
0.05), 1.5x107 CFU/g4H i #1500 HR 4 I 5 44
JN(P<0.05), &Mz BR TR 14 U3 0 i B 6] 7706 2R TG ik
FE R (P>0.05)(22)

PR Nk 5 FBW. WGR. SGR.
FIMFCR#FATHH LM, KB H E5FBW.,
WGR., SGREM B IFFHX, SFCRE &E IEAH
Ko RHZRIMZLRIE T BIIEGFBW (7). WGR ()
FISGR (y3)53 5 T Ak 25 Ji 33K TR 8 im ¥k B2 () 2Z (1]
BEER, B8y,=(-1x10")x+2x10 °x+189.06
(R*=0.9936, P<0.01). y,=(—2x10"*)W*+3x10°x+212.29
(R*=0.9941, P<0.01)Fly;=(—=9x10 )x*+2x10 *x+
1.96(R’=0.9953, P<0.01). -2 At 50 #r 5 )45
B3 AR BE 43 WA 1108, 7.5%107F11.1x10° CFU/
g, HULM T E P HE ks o A K v pE iR
RE 2 i R P 1 38 B N Y LR 7.5% 107~ 1. 1%
10° CFU/g,

22 ARBPRAMERKENEESFEFEaLE
AR AREFRNRREMAFERNE N

B % Tk T 28 g R GRS K 8 L 4
o (R 1 RIORL G 7 2 o 2 22 B S 1 e >
kR (F3), Hr, MM & EAEL7x10° CFU/g
IR F R, HA W IN B v A 35 B %
B4 M (P<0.05); HLARWI & & 7E1.5%x10" CFU/g4 ik
P K H B35 T X B4 (P<0.05); 550K 4] 4
K53 FUK 43 F5 180 1 3% 25 57+ (P>0.05),

R2 ANPRAMERKENSETETEREKMRE. ARFBMEEERHIE

Tab.2 Effect of E.faecalis supplementations on growth performance,

feed utilization and morphologic indices of GIFT O.niloticus

FrEA KR

TEIER % KR E/g R/ % 1) BRI R kLR
SR FBW WGR ’ FI FCR
SGR
1.3><102CFU/g 100 190.0+7.1° 214.2+15° 1.97+0.08" 159.4+7.7* 1.2340.02°
1.4><105CFU/g 100 189.6+4.6" 212.6+5.5° 1.96+0.03* 159.6+3.5° 1.24+0.01°
1.7><10(’CFU/g 100 190.8+6.6" 215.6+8.4" 1.98+0.05* 155.3+3.6" 1.22+0.05°
1.5><107CFU/g 100 214.8+8.5¢ 256.1+13.9° 2.19+0.07° 181.2+10.2° 1.17+0.02°
1.8x10°CFU/g 100 195.9+3.8° 224.6+5.7° 2.03+0.03° 161.1+0.2° 1.1940.03®
M ZE(r) related coefficient 0.997 0.997 0.998 0.960 0.986
P 0.006 0.006 0.005 0.078 0.028

W AFVNEFREFRREA B R(P<0.05), TFH
Notes: different letters indicate significant difference(P<0.05), the same below

http://www.scxuebao.cn
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R3 ARPRAMEFRENEEZSFELEFREAREEE). ARNEFERNREMPEERBTIE
Tab.3 Effect of E. faecalis supplementations on body composition (fresh weight),

nutrient deposition efficiency and morphologic indices of GIFT O.niloticus

KT . T FEAR g i Vix .
K% REEY%  HIERY% K% - . . A L% W P 1%
/(CFUlg) mJ:Jié:tur‘; cr,{ilﬂdeE Eloteoin jfu}iiiﬂﬁ i:;)i }(:sj\h ' UURASG  GUBRESG PURES% URE% H}IV\ESI ' HEW?Fg '
addition levels P P DMRR PRR LRR ARR
1.3x10° 71054149  16.63+0.17° 8.80£030° 3.6740.04 30.76:0.26" 48.5140.45" 155.03+1.41° 61.70£0.8' 9.63+1.08°  3.94:0.34°
1.4x10° 70.6840.73  17.08+£0.19% 8.43+0.13" 3.88+0.13 31.0240.27° 50.09+40.46" 147.60+1.09° 66.09+0.71% 10.39+1.30® 4.19+40.3"
1.7%10° 69.9842.14 17.3740.19° 8.67+0.16° 3.88+0.28 31.64+0.96" 50.18+£1.59% 150.53+4.01%65.03£2.27° 10.52+1.41" 4.01:£0.36"
1.5%107 69.5642.00 17.2140.42% 9.47+038  3.80+0.08 33.45+0.61° 52.1940.94° 170.16+£3.27° 67.54+1.21% 10.03+1.14™ 4.35:0.27°
1.8x10° 71.16£1.10 17.01£0.06° 8232034 3.86+0.13 31.38+0.67° S51.51+1.12% 148.0142.97* 68.17+1.54° 10.83+1.09" 4.38+0.33

T@ K DMRR . PRRFILRR i1k} o 3% i Bk 7
UMK (o 38 34 2 S v R AR R e, 3y
FE1.5%10" CFU/gAL iR B K, 43 S HE 0t REZH 35
T 8.75%. 7.59%7H19.56%(P<0.05); ARRE % i
TN kag, HAAUN N Y 3w T X B 41(P<0.05)
(3). VSUFICFRE T EL H 2 17 BR T8 78 i 7K - g 3
I AN, Hidh1.8x10° CFU/gZH 43 51 %5 6) 1R 45 184
TN 12.46%F111.17%(P<0.05)(#3).

23 ARPAIMERHRENTETEERE
THACEESE M RS2

1.5x107H11.8x10° CFU/g2H 4 77 38 g 15 it 335 7%
O3 B A B AR T T 49.12%41185.41%(P<0.05),
Ho At A% i 4 5 6 BE 40 G 3 22 5 (P>0.05) 5 i
HBE AR N 2 i R S A — R L R A R
FI TG, Hrh1.8%10° CFU/g2H 1Y 1 38 75 1 Tt 7%
B AR T 5 B4 (P<0.05); 455256 2H i 18 T 4y
Jilg e PR TG W 3 25 R (P>0.05)(K:4)
24 ARPAIMEBPHRENSTETIEELR
IR R

TRDRE F S 0 2 i BR A 3 I R L 9 R

WBC. MCV. HGB. MCHCHIPLT(P<0.05), J:
H11.8x10° CFU/gdl®yWBC. MCV ., HGB,
MCHCHIPLT 3 1) 45 5% B 4 F 1K 13.61% . 8.67%.
18.41% . 8.12%F142.08%. 4% 4H Il ' AYRBCIG
i 2 5 (P>0.05)(#£5).

2.5 EARPAIMEBRENTESELIE
& LIEFRR RN

B ) 3 BR AR I A 3G N, 4%
BMA W MLE TCHMTG Y & 2 T R, H¥7E
1.8%10° CFU/g2H 35 BN 5 Ik, B0 AL 43 I FRAR T
23.48%1128.42%(P<0.05)(6); IfiL#E H IGLUR
HEATALPTE P 3 2 588 5w i a3, 1.5%107
CFU/gfi11.8x10° CFU/g41 ) GLU % = il & Ik %
W& 20 (P<0.05), 1.7x10° CFU/gZH i) ALPIE PE 5 i HL
R BRI T 32.07%(P<0.05); 4578 Jin 40 Ay
ALTHIASTIG P34 i AR T X RAZH , Hir1.7x10°
CFU/ gl 43 s 5%k FRAL AL 1 53.75%F138.68%
(P<0.05); 1.8x10° CFU/gZH Y IfiL & MDA %5 2 45 %
HEZH 2 PR AR (P<0.05), HAKA LR EER
(P>0.05); L T-AOCTE PEAT H Iy ka e, (0
A5 B 7K (P>0.05)

R4 ARPRIMERKRENEE T IFEEHELEELERZME

Tab. 4 Effect of E. faecalis supplementations on digestive enzyme activity of GIFT O.niloticus

A IKF/(CFU/g) TEXE/(U/g prot) R WiE/(U/g prot)  H#/(U/g prot)
addition levels amylase lipase protease
1.3x10? 180.39+7.92 12.54+0.71° 326.68+6.49"
1.4x10° 171.69+5.89 12.70+2.33" 344.38+22.73°
1.7x10° 174.06+4.70 12.22+0.4* 341.04+60.42°
1.5x107 173.94+5.62 18.70+2.86° 305.19£17.71*
1.8x10* 178.07+3.82 23.25+3.63° 271.29+6.25°

http://www.scxuebao.cn
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x5 ANPRAMNERRKENEES A MREEERZT
Tab.S Effect of E. faecalis supplementations on blood physiological indices of GIFT O.niloticus

IR/

T 220 i 21

4N %/ (< 10°/L) AN E(x10"%/L) 4414 BU(L) 412 (AR /(g/L ; I /MR E/(x10°/L
(CFU/g) S| UJE@V%;(C ) mg@}i(c ) FH éllijdﬂggﬂ (fL) %Eg&BIE (g/L) & EIRE (/L) d m?]i; )
addition levels MCHC
1.3x10? 171.2+0.64° 1.44+0.15 173.10+£3.9° 105.00+7.81° 422.3+23.7° 25.33+0.58°
1.4x10° 161.6+6.09" 1.51+0.15 160.63+3.25° 92.67+4.16 384.3+£14.7 18.00+2.65°
1.7x10° 159.4+6.94% 1.51+0.22 158.03+3.93° 85.50+3.54" 383.5+12.1° 14.00+1.73°
1.5x107 158.3+9.78% 1.37+0.06 162.30+4.45° 86.67+2.52° 403.5+5.7" 14.33+1.53®
1.8x10° 147.9+£11.25° 1.40+0.13 158.10+1.61° 85.67+7.09° 388.0+3.6 14.67+2.89™
F o6 EARFRMEBKEXNSE T IFEMEBEELIBRMEZN
Tab. 6 Effect of E. faecalis supplementations on serum biochemical indices of GIFT O.niloticus
WK A T[] i/ it =g/ 2 R B NEEN R [t JSS=R Ayl
(CFU/g) (mmol/L) (mmol/L) (mmol/L) (U/L) (U/L) (nmol/L) (U/mL)
addition levels TC TG GLU ALT AST MDA T-AOC
1.3x10” 3.62+0.22° 0.95+0.01° 3.45+0.09 15.59+0.38" 62.743.90° 53.00+1.58¢ 4.93+0.20° 2.32+0.19
1.4x10° 3.54%0.11° 0.90+0.03° 3.69+0.06° 19.41£0.78°  29.0+£0.01* 40.33£0.82°  5.27+£0.22° 2.30+0.19
1.7x10° 3.52+0.06° 0.90+0.01° 3.93+0.13¢ 20.59£1.10°  29.0£1.67° 32.50£1.64"  5.33£0.24° 2.35+0.12
1.5x10’ 3.16+0.07° 0.89+0.01° 2.74+0.15" 19.37+1.06° 37.4+2.07° 46.80+2.49° 4.95+0.34° 2.51+0.14
1.8x10° 2.77+0.15° 0.68+0.13" 2.77+0.21° 15.95+1.09" 42.0+0.82° 66.50+5.05° 3.25+0.27* 2.51+0.07
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Effects of Enterococcus faecalis on growth performance, body composition,
blood physiological and biochemical indexes and digestive enzyme
of GIFT tilapia (Oreochromis niloticus)

HUANG Wang ', LIHongqin>, LUOLi", CHEN Yongjun', BAIFujin', LINKen'
(1. Key Laboratory of Freshwater Reproduction and Development, Ministry of Education, College of Animal and Technology,
Southwest University, Chongging 400715, China,
2. New Hope Liuhe Limited Liability Company, Chengdu 610041, China,
3. College of Animal Science and Technology, College of Veterinary Medicine,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: This experiment was conducted to investigate the effects of Enterococcus faecalis on growth
performance, body composition, digestive ability and blood physiological and biochemical parameters of GIFT
tilapia (Oreochromis niloticus). 300 fish of initial body weight (50.59+0.59)g were randomly divided into 5
groups, and each group was fed to triplicate repeats of 20 fish for 60 days. Each group was fed five isonitrogenous
(crude protein 36%) and isolipidic (ether extract 6.75%) diets which added respectively 1.3x10°(control), 1.4x10°,
1.7x10°, 1.5x10’and 1.8x10* CFU/g (measured) E. faecalis. The results showed as follows: Compared with
control group, the final body weight (FBW), weight gain rate (WGR), specific growth rate (SGR) and feed intake
(FI) in the group of 1.5x10” CFU/g reached a maximum and were significantly increased, and the feed conversion
ratio (FCR) in this group was significantly reduced. Based on FBW, WGR and SGR, quadratic regression analysis
projected the optimal concentration range for GIFT tilapia feed to 7.5x10"-1.1x10° CFU/g. Compared with control
group, the whole body crude protein content in all addition groups was significantly increased, and the whole body
crude fat content in the group of 1.5x10” CFU/g was significantly increased, there was not significant difference of
the whole body moisture and crude ash content among all groups. The dry matter, protein, fat and ash deposition
rate in the group of 1.5x10” CFU/g are significantly higher than the control group. Compared with control group,
the intestinal lipase activity was significantly increased in the group of 1.5x10" CFU/g and 1.8x10° CFU/g and
intestinal protease activity was significantly reduced in the group of 1.8x10° CFU/g. Adding E. faecalis to feed had
no significant effect on intestinal amylase activity. The mean corpuscular volume, hemoglobin concentration and
the number of platelets in the group of 1.5x10” CFU/g are significantly lower than the control group. The
erythrocyte count was not significantly different among all groups. The serum cholesterol, glucose content and the
content of malonaldehyde in the group of 1.8x10° CFU/g were significantly reduced compared with control group.
Compared with control group, the activity of alkaline phosphatase in the group of 1.5x10” CFU/g was significantly
increased, but the activities of glutamic pyruvic transaminase and glutamic pyruvic transaminase in this group were
significantly reduced. In conclusion, the suitable concentration range of E. faecalis for GIFT tilapia feed is
7.5%10"-1.1x10° CFU/g, but adding E. faecalis has an adverse effect upon the ability of carrying oxygen of blood.

Key words: GIFT Oreochromis niloticus; Enterococcus faecalis; growth performance; body composition;

digestive enzyme; blood indexes
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