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WL 524088; 3. JTARGHZAYHHCARAR WL 524022)

FE?2 meH 2

/ﬁsﬁ éi ,J]%,, 1,20

WE Bt AR R A0 2x10" CFU/g B AT B Al PG FRATEA A, EAMER
S G A A AR, PR 4 AR A R X E E % 4F & (Oreochromis niloticus) & K .
HMHABARTAAENDH, EREF: (VAT RME 4 BRESHAATEERG T FaWEE
F(P<0.05), /& FFia LAl R FhF — 2R EHREP>0.05), MHEHEAMESFFANE
o st KB RRE QERFTAM 4 AMEAHATUEERGZ 2 P Lk,
FRATE . JLERAT A SO AT H $ B (P<0.05), KMATHE B E B KT 3B 4(P<0.05), it B4k
HRI— BN AMMEAR A TR ET AN GA SN, LR ERG A0 E AF Ik ER
RE#. QZAIRLLAERE G, PFadBALHRT, aNIRARAR LT £E 4K
P, EBFEAMATHHEAL LT ERE TR, KRBT a0 2R RIPERLF A 51.42% (B 4).
58.62% (C 41). 58.62% (D 41)%1 68.93% (E #41), WP R4 A MAESH A AN AR RFPERT . &
FRr, AR SRR — AP EAEARAERF AT URS T E T Ea LK. hELG
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AR B 2 A A A A AN 5 B % 9E # (Oreochromis niloticus)ZE K- . 738 B E B B0 1 14 52 ) 105

% k- a1 (Oreochromis niloticus) ({5 545, 2007)F1
(Cyprinus carpiovar Jian) (4, 2012)", {H FiRBF5E
SRR i = Ne el S RN I I Birda i Bl 2 I (DA E =R
AT R P2, T R P R 2 0 A A A R P R
TnE AL A, R E 2 A IR B ST i R LR
o ARWFIERIR A %, AP SRS
WIS, BB P HE ALk, Zad— Bons ] 14
W, s B AR | T RN SRS
BRAGFEIR , Sy o B 2 52 A o A5 500 2 A R Al
(AT I B At — () e LA

1 HRS %
11 FEFEESEIAEKE

@ P AR R N I ool B TR
AL, PRE RIS . ARARARAT . FIAR LS | Sy
KT N 19.5+0.5 g B R e 10, B 7 590
SIS P s M B 7 I BB IR A A R AR 15
AR P HEFT, BEASIK TR A RS A 8.0 m (K)x
5m (58)x1.0m (7), ZKIE 0.8 m, B 3% 1] $ 0 i 5
BAefimrt, 7 d JFE NI A0 . JCRLEERK A
A AR S B = HR L

12 HEHEAMESHH

HEZ5(ZL 200910132065.0)F A 52060 2= 1, 1
P RE T 2 W RHE AT B wl R AL o ZF AT P il
R 3 MRZFEATRONE . A M)A R, PRy
ZEAAT 0 R PR 22 3 RRZERUFT B A I AR, B
B A HIR R 3 AR ZEAAT IR . 28 0 2R A g R FLAT
PAE L B A T R, TR 25 52 A A A ) el rp B2y
ZIRAWEREEMAR A h 3 BT A . &k
RLFE TR ZLAT B AL B o
13 =it

BB 375 003 & B AR L 2] 15 4K

B 200 BB SEHRIAMN S 4L, BRICH AL B
C. D. E4l, &4l 3 MEE, /ilim Lt ime A
TR 1D,

14 {EFEEAHE

e LI VLI 7 SR MRAR I e}, R 2580 19K,
T RIDRHE R 4% B AR AR T 1) 3%—5%1 . PGS
W i SE PR A KAB O, B 7 d AT BV UEA T Y R
S PR T FE G 4, I RE L B AL B Y M
K, BT d KIS 1R, KR (28.5+1.5)°C, ik
5k 56 d.

15 fHEmREMAE

FILREE ARG (R 57 K), FextgArhm e
BT, FRE, SRR RN BERLBEEC 10
R, AR AR TIH TR B, 7 T AR
f EREmE. #bhRE 10 BEmERSR—1
FESL, O KR 10 ml B0 P REI

1.6 ERKEBFRNZE

AR AR bR B T O

BT 3R (Vo) =120 B8 45 AR i £ R K0 1004056 T R
LR GEENE=Y

B R (%)=(BARARE NIRRT < 100/9 4 (A E

Tk Z B (FCR)=H% £ it /(A AR AR E ) i A )

1.7 BFEHENE
o 8 B R 2 DA RO B gk 2 s
1.8 ®ERIPERNE

FHHLIREEHRG R 57 K), /5 A, B, C. DAl
E 2 AR Nt PR LR 20 FEff, VR M 1310° CFU/mI
JCFUAE R B BBV A T I T S IR, RS
0.1 ml/JE, M2 14 d, [A]Afic ik 56 o fe By i F
) R FBE TG O, NF I I 76 T 4k 56 #2336 47 A 1)

&1 kAR

Tab.l1 Design of experimental feeds

H%] Group

PR BHEC | Preparation of feed

A 4 Group A
B 4 Group B
C 4 Group C

FLERb AR (R i 2 3E fa iR L) Basic feed (commercial tilapia feed)
FER AR+ ZE AT ) Basic feed+ Bacillus subtilis (2x107 CFU/g)
LRt R+ B 25+ 2R AIAT HE H15) Basic feed+ Chinese Herbal Medicine+Bacillus subtilis (2x10” CFU/g)

D 40 Group D AR+ &4 A H7] Basic feed+compound Probiotics (2x107 CFU/g)

E 4 Group E

LRI R+ B2 B S i I Basic feed+Chinese herbal medicine+compound probiotics (2x107 CFU/g)

1) . JSO01

,2012
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Tab.2 Cultural mediums and methods for intestinal flora

KR HFhZE Medium types

B g2 %4 Cultivate objects

B35 4 F Cultivate conditions

TTC } 54 ANFE AL 37 CHF4ESEFE 48 h

TTC medium Total number of bacteria Aerobic culture for 48 h at 37°C
T e i IR KIGFF & 37CHFANEF% 48 h

Eosin-Methy Blue Agar Medium Colibacillus Aerobic culture for 48 h at 37°C
BBL };3:3%: XUE TR 37TCIRE ;TR 48 h

BBL Medium Bifidobacterium Anaerobic culture for 48 h at 37°C
MRS $; 57 % FLIRFF I 37°CIR%E 5% 48 h

MRS medium Lactobacillus Anaerobic culture for 48 h at 37°C
RO B 2K 2 B HIFF B 3TCH AT 48 h

Mannitol yolk polymyxin AGAR Bacillus Aerobic culture for 48 h at 37°C

R R4 B, LU 8 S0 0 f0 2 15 N SR I FLAE R T
AT,

BT (Yo)=(FE T £ {4 T2 %/ 3 56 47 1 1K 8 440)
100%

G AR R (%) =11 B L PE T /X Bl BE T
F)x100%

iR IR
FH SPSS 19.0 43 #8544 MR 6 Kl Hg vEA 7 B N R
ZAHTALEE, LG 25 T34 DISE 4 {E 55 1E 25 (Mean+SD)

TR, HAEREEES, W T2 H L, P<0.05
R P<0.01 LS EE,

2 #R
21 HEHESAMESHANESTIEAERKMELE
BRI B

rh 208 ST E SRR B % etk K PERETS
FREOEEMA ILZE 3. B, C. D. E 4 NSCdH B 4k G
ROMIHEAIBH A BET 2.33%. 3.12%. 3.38%F

19

3.90%, HAERFHIHLATIRA A #ET 20%. 46%.
39.03%. 46.20%F1 63.50%, Tkt RZB BT IRAH A

BT 1.65%. 3.31%., 4.96%F1 7.44%, WF5T 45 R0,
TRk NI — 2 ) ZE R P R0 | P2 2T B
A AR R 2 2 A R ST DL
FR B I RHER(P<0.05), BIHER. AR R
A —ERERRE, (BT (P>0.05), HEzy
AT B AR 0 R A KR B

22 FEASARESHFIMEESEEaBERE
A
Hh 258 SR S TR 2 A g R
W 4, B, C. D. E 4 S AEfalpis

TR ZEAAT TR AR | FLIR AT B AUSUE AT PR 4L
B S TRHRA A(P<0.05), KIFFF B BE%
TXFHRAL(P<0.05) Ui B R R IS 0 — 2 B i A 25
w500 L F 2 B 2 R T DA kst A £ Y g
BELERE , DArpos 2 52 A foAE 2o 300 10 et R e i o

23 FEAHEAMESTHFAMEETFERRELI
HIKEERERP RN

M T B R TC LA R S, AT A W
AT, B, C. D, E4 MERAMEE S
AT (R 1), EidsEE kM, HEPEMam
FET- B TR AL BEBR R T s, PR, i vl LA
TR R R, RSBty %, E4H
(68.93%)> D ZH>C #1(58.62%)>B #(51.42%), E i
PELRAP R B

®3 HPEAGSESHMESHANEETEEN
A KR AR R A R 22
Tab.3  Effects of probiotics combined with Chinese
herbal medicine on the growth and feed utilization
of Nile tilapia

o R R IR EN
ZH 51
Groups Survival Weight gain Feed

P rate (%) rate (%) coefficient

A 41 Group A 96.25 181.23+8.86"  1.21+0.04
B # Group B 98.50 218.31+7.53°  1.19+0.09
C # Group C 99.25 251.96+9.80™  1.17+0.05
D 4 Group D 99.50 264.96+2.61°  1.15+0.03
E 4 Group E 100 296.31£2.68°  1.12+0.02

TE: R AE A BEARME2 (n=3), [F—FHETE
FREA A R 28 53 .3 (P<0.05) . T[]

Note: The values in the table were represented as Mean +
SD (n=3). Significant differences (P<0.05) were denoted by
different letters. The same applied to the follows
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Tab.4 Effects of probiotics combined with Chinese herbal medicine on the intestinal flora of Nile tilapia

4151 Groups I PEy ‘ . .kﬁéﬁ”@“ . %ﬁf%@ﬁ% ) ?L@?ﬁ% o XJUEZH%T .
Total number of bacteria (x10%) Colibacillus (x10°) Bacillus (x10") Lactobacillus (x10°) Bifidobacterium (x10°)
A4l Group A 1.48+0.03° 5.92+0.06° 1.60+0.15° 3.33+0.08° 2.67+0.07°
B 41 Group B 1.69+0.05" 5.63+0.02° 2.16+0.08° 3.71+0.06° 2.82+0.05°
C 4l Group C 1.82+0.07° 5.41+0.03% 2.8440.28" 3.92+0.09% 2.98+0.03"
D 4] Group D 1.89+0.04" 5.36+0.04" 2.954+0.15" 4.03+0.15" 3.03+0.04%
E 41 Group E 1.98+0.06° 5.01+0.03° 3.57+0.04° 4.53+0.20° 3.39+0.03°
80r 63.93 THALEGER 4300, B B SR B R 2R, DA 57

58.62 58.62

i 51.42
0 1 I 1 1 1
A B4

CH D4 E4H
251 Groups
P P2 B SRR 5 g 2 A g
TCFLHEBR TR S5 37 4 (4 52 )
Fig.1 Effects of probiotics combined with Chinese herbal

medicine on the immune protective rate of Nile tilapia after
infection with Sreptococcus agalactiae

(=)
(=]

SR
Immune protective rate/%
N N
S S

(=]

3 it

31 HEHESHESHIINETEFTEEEKRKIER
I i

T B A5 (2010) 78 4]} 8 i v B 28 2 SR AT
AR HEXT IR AR K, H 5 A I B35 SR g2
MAEH . AR SEQ007) K, UEY A R 2Y B A
il 351 A . 25 A 2k 2 A £ 4 £ 2R KRR DR Y R
R, W HESFQOI BRI I 2 A A S
WS A5G i SR AR L S R AR I TR &
HME G EWA . ARG R BN, R R ZE
FERF R . rho 2 ZERIAF B IR L B A a5 A v
A B 25 53 A S A A R B BRI i 5 D AR fa
AR, HEnhRgy 8 & MuE S HRA 4K
ROR BT o WZ5 R 5708 51 55(2007) . T 55(2010)
IV S5 (2014) RO 78 25 SEAHAT, ik —2EUErd
FE 2 R0 25 A B R G  FH AT LA AR B IR 888 50/ T (T %0
%5, 2004), TR E & 2B IR TR — SR AN
BT, AL R IR S Ak, AR SEHLIARFC IS

1) . JS01

SHEIRIE KRR E | BRIRRR R B CR IR, 2013). 75
— 77 10, i 2B R R R 2 AT T LR AT ) LA
A ZFPIHAREEZE (4 B, 2012)0, AT S ST AL TE N
TH AT B0 A P P, Al (8 S LA mT LS 4 i 7 AL
WS E B R B E SR, RS ERRUTER . Bk,
FLRRAT 12 3 T il 2 AL AR Ask r — e LR 3l LA Wi )
A, R — L2 L W LR, (3l i
pH {HFEME, BEMIE R IER NI, A H T 3h
DIRESOEZANE 7S 20 7}l 22 o IS LT R 1 E AN ]
et T H AR

32 HEHESGHESHIINEEFTEFEHERH
A9 i

IEH B A ) A RELE MR SR R T — 3 KR
BB, XThrE TR A @R BN . RS
T e 25 T B FH (SR 2%k, 2002), T ZEFIAT I 9 4= K
BT R K AR, RENEAE/K AL Bh i B9 3 Hh T LR
THL AP OB AT P AL R AT T ) B8 A DR AR %, A
176 A F D R (FLERAT B . U B8 A A K 20
FEUE b S BOR B A0 R T TR B o ASBIF ST DR
HEN I 4 Fhis AR 2SI S R LA R e A £ i iE
FLIRAT B . BUEE AT B R ZE F AT A 1 8kt , i R AT 1
(I B SRk, X5 A 2 2 A £ | R R LAY
X HR b B ST 45 R ABST T 4285 4, 2007, ILVE5F,
2012; SRS, 2008), 1 HLZE AR ST E
£ 17 38 TR AR O S RO o B L, X 0T BB S T BRI
HRE 2 R A 3R 20, B A BUE AR KR R 5 EAh,
R E R SFERP i ras, AFHT
FLERAT BRI SUEE AT B 1 A 4 B, rp 2y R e Rt =
1) — SE 5 HLIR th BE A 2 LR AT B 2R K, 30390 D v 1)
AR, H, N RS S HESHR AT
b B — 1 FH e B 2 1 25 A B A AR

,2012
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Effects of a Compound Probiotics Combined with Chinese Herbal Medicine
on Growth Performance, Intestinal Flora and Resistance to Diseases
of GIFT Strain of Nile Tilapia (Oreochromis niloticus)

TANG Jufen'?, HUANG Yu'?, CAl Jia'?, QIU Jinzhu'*, SUN Jianhua’,
XU Zhongwen”, JIAN Jichang'*"

(1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088; 2. Guangdong Province Key
Laboratory of Pathogen Biology and Epidemiology of Aquatic Economic Animals, Zhanjiang 524088;
3. Guangdong Lvbaiduo Biotechnology Company, Zhanjiang 524022)

Abstract Here we studied the effects of four kinds of probiotics on the growth performance, intestinal
flora, and resistance to diseases of GIFT strain of Nile tilapia (Oreochromis niloticus). Bacillus subtilis,
Chinese herbal medicine compound Bacillus subtilis, compound probiotics, and Chinese herbal medicine
compound probiotics were added into feed at the concentration of 2x10" CFU/g to form four treatment
groups. The results were shown below: (1) All four probiotics obviously improved the weight gain rate of
Nile tilapia (P<0.05). Probiotics also insignificantly promoted the survival rate and feed efficiency
(P>0.05), and Chinese herbal medicine compound probiotics exhibited the best effect. (2) All four types
of probiotics caused an increase in the total amounts of bacteria, bifidobacterium, lactobacillus, and
bacillus in the guts of Nile tilapia (P<0.05), whereas the number of Escherichia coli was significantly
reduced compared to the control group (P<0.05). These results indicated that all four probiotics in the feed
could improve the structure of intestinal flora in Nile tilapia, and among them Chinese herbal medicine
compound probiotics was the most effective. (3) After the Streptococcus agalactiae infection administered
with artificial intraperitoneal injection, all the Nile tilapia in the control group died, but the infection was
only fatal to some individuals in the treatment groups. Further tests confirmed streptococcus infection as
the reason of death of Nile tilapia. The immune protection rates of the four probiotics were 51.42%
(Group B), 58.62% (Group C), 58.62% (Group D) and 68.93% (Group E), again Chinese herbal medicine
compound probiotics (Group E) showed the highest efficiency. In conclusion, adding a proper portion of
Chinese herbal medicine compound probiotics into feed could effectively improve the growth index, the
structure of intestinal flora, and the disease resistance of Nile tilapia.

Key words Chinese Herbal Medicine compound with probiotics; Oreochromis niloticus; Growth;
Microfora of intestinal; Resistance to diseases
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