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3 M AEERMAX R T R ( Carassius
auratus gibelio) 1< iH L M B E = B
28 BY B 2 A

Axs FOE OFEE F OEC
(EELL KEHYR %R Ba  210095)

RE HAICEIBRRERF(AENB02)g] Ml k44, L9 ,1 B3 HA,
234 NRBH I BHRREAEABAR 234 AR RAEARZEEA AR+ 2 5 K fw
100p.g/g 3o &K ¥ FAT ¥ \100pg/g K F AT W 5 100pg/s 1K K A B . 1000g/g K F B AT W
5300pe/g AABHAN EZARAFRAZATHEAKIZ R, FRIABERRABREHS R
BRAEK KA EERARENE W, ZRXA2IA AR TRIWHER L 1 4
(HB)HAREG, H AR BART T 23.97% 43.78% F1 18.36% (P <0.05) , RBP4
ERYREAHAE HEBERRTREZOE nRNA XK ES B AL A ARG EZ
FEF(P<0.05), EMEFHRAR L A RBAARHEEMARAESH LS BRAS B2
REF(P<O.0S);MAMEFEMEFE RF BB SERNARECESN, L 2FRB A
FRAEHAREKER FRAF G ERREANFRAENRAKER AL (P<0.05),
HETLFRFE KRAR A4BAANRENWREHTURAREFRBWAEK BEAH
AR RAEGEREHEDNAERPNHNTERED P ERREFREE & % mRNA X%
B Aol i B E M

X HARRARD AK, A, HEFH REAH nRNA X% &

PESES 5963

FHRPRGYRMARSZEERKRT=E FUROEAR AT REERK, FEHSE

HRHAESEE BREARXERNE 2FEHS
AT A R R KRS R R (T B X,
2000 ; Elisabetta et al, 2002 ; Eleonor et al,2002),
T AA L EdE. LBIEM . KRB REAEKRE
HEFARAKFERTAROMRS. BEXEREHMT
MYEKABRERAOLESEYRBFMA LK, &
EHEEHA RERR L 2 HS, B, e—
HEREKTHYFREPNAARBRERS,
Kozasa (1986 ) 2 18 25 A= B8 W LA 2 =5 3h e kL F1
R, B 55 (2005 ) FH 3t A 35 H04F B8 48 0 F 1k op
FRAERAG LA, FHUAEBREALEWNE

(2001 ) 75 77k rb % 10 2 H0 FF B A B2 B3PI 4R
FERMEERKEHUR N1, KERF (2001) 5f
FURW , 72 IR T 2 0 B b 5 A7 5 i
B BRIUICSF (2005) 75 23 4 R A 2068 T U5
PHFHHRPREEEREERYRMEAR, A2
AERMEEN R AR . T RN RS
FEREN AR, 8% (2002) % HML R A
WX EEDBF R EAEN. MERFE.E
B I 00 S e 4 %o K 7= 30 3% B89 By WD 4R AR
ESHERD . ABFRPIEE A FRITE
A MEEREINERERNARE
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SR eI AR E K RE FE
PR RN P Y N RS v RO R A B R A
YEFR, b 25t B AE K 7= 3h ¥y 37 3 b B 2 B AT
& AR AL R A B AR E
1 HRERE
L1 RBeaEMESEER

R a2k 5 F R W ( Carassius auratus gibe-
lio)l &t fh PRE K (30 £2) g, W T KA K™
RAb. MRFERFERN, SR/ &2x10"7
NHEMER BEERR K Rt KREAWE
AR CHILAREEYERAREME, FE R
35% ., EAMHEHA(NER) , SAEOM. BEH
MEAFULEADE AXEEHTLAF
#at,
1.2 BAFHARE

BENLK 196 B EHR@AE MK 4 H, 54

WI3ANEE, M 12 ANKEMH (A 0.85m x
0.45m x0.55m) , G4 16 B, Hr,1 A8
B BRI RE, 2 3.4 1 $R R A 1RDBL 2 7 S Bl AR
Bep Ay BIER M 100 g/g H A ZF HAFF B . 100 e/
HWARFERFTE S 100pg/g KR E AR . 100ug/ g H
RERFTEE 300pg/g EHBHIH, FARK
BRIBAME S, FmAkRES, /NP
BB, BRE TR A - 20°C ok 48 h g iR & o
BT W& 1,

REBRMYLIEH 10 X5 BBREH MR B 1H
BBRBEE I LG, S HAES:30.13:30 5
18:30 HFHMW—K,1h EMBEEZRAHELR,IH¥L
AR EERER. FFRSERARKSE
ARG, KEHN(25+2)C, HE 4mg/L UL L, R
M IRTs — W M 3E 112 X, Kb ai i 9 10
X, EXRE 102 X,

F1 RERNERABMRFSERAE(2)

Tab.1 Formulation and nutrition levels of the diets for C. auratus gibelio ( % )
L) (%) EIKF KB (% )

R ¢ 18 THE 88. 82
k] 16 HEH 35.16
R 26 HLAS 7 4.45
TR 11 L3 12.68
w8 18 A RBE 0. 89
TR H" 1 5 0.91
BB S 1.8 BER - AR 1.13
Aok 2.5 AR 1.58
EXREAH 1.7

MWRERY 0

5 2

i 2

« WIS EER BECENEE RS (hE R RS ETERE)

1.3 RVHAESHEHAE

XK 30 X5, & 1% Cr,0, #/R R
BB IR A, G RRR 2h R MR 2, W
BEREEMBIROCRIEE, IR T RFRSH S %
WHEE KT XERETRERL G,
FE 60C KM LT (RAFAE - 26°C R fF T A5 10
TR HEARWEAE. P TYENEH

BAEHT (105C) %, BEHRERAVKRE /A E,
Cr,0, ZEXHEBRAKILERE:,

BHRFRHE 112 X, ARERERHEIIFKE,
BHR O BEREHRE, TR LB, b miE
FRTBERE , BIBRAE 4, Fl 4CHRHEE T Ko
B.ARAEREBEBRBRW T Ko, A -26CKE
R HAA B EEZ . MR TSR
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X1 4 (2005) .
1.4 BEESHEFSHTH

REZERN , S4B 4 2EBRXE PR
BEO.2g TEMBLED, MAKXHE0.85% 4 H
K 1. 8ml, %I SR , R 5 W 1T 10'—10° 1%
MR, BU100p! BB DL BUR AR TR
HE KEFERAZEREIHEERE LRIT
BRAABITECHERE FRTHERAEFR
HETHERESE KA S FRTFHE37TCH
EIEF AR E T CHERF 48h |5, EH TV
BN 30300 MWW BEA THEE TR it
EHERABREBREEE AL CFU/g(F
% < M x10),
1.5 BEEA%S nRNA RZBNE

RELRE, G444 BAERERRFR
00 g < O R, BB £ 2K B Rk, AR AR R 4R BURT R
JE A B R BB B 41 4R 200mg 24, il A 1ml Trizol
Regent, B3 51 ¥, 15—30°C # B Smin, i A 0. 2ml
Trizol Regent Hi {8l 155,15—30C# & 3min,4C &
> 15min( 1500r/min) , BX_E7E W 0. Sml fin A 0. Sml
SHEES,15—-30CH#HE 10min ,4C &[> 10min
(1500r/min) , % LYEW, A 1ml 75% Z B2 3 3%

RNA {i{E,4C & .(> Smin (10000r/min) , H L ¥
W, B UL 0E RNA E25 T4 Smin, PA 20ul DEPC 4
KV, ¥ RNA WM BN 0. Spg/ml, 32 B]
HATRElE, MEhEsRERME(2004),
1.6 HE\HILEHHFHZE

56 ¥ #E B Microsoft Excel 4/ %] 4 4b 3,
SPSS(Ver. 11. 5) 3 @ #H 4T H it 40 ¥, LHA
HZE# 2R R $HF 5 2 (One-Way ANOVA)
i, ZEIBRAR/NEEZBIE(LSD) 4R
FFHE + i E R
2 BRE55W
2.1 HERWNFERBETHENED

HE2TA, KBHAERQOMER L A
WHES, HPUFRTEMEHR RN ER
B, X AR T 43.78% (P <0.05) , KN
FHRFERMA,EERBARE T 23.97%
(P<0.05) ;B 5 MAFEARMAMAERYEE
EEEABARE T 18.36% (P <0.05) . HE
AP EHELAHAR, FAXBA S BAM
,UHEBRABSA TR BXREE(P<0.05),
MEmFRAFESEREARSABRAY TR
FRANAER, FEAEN R BRERBAHE,

F2 HERNSERWETHEHER

Tab.2 Effects of probiotics on the performance of C. auratus gibelio

A5 BE

VIHE(g) KM E(g) HER (%) HERH
1 48 32.26 £0.66 62.89 £1.36 94.97 +3.33" 3.37 £0.12°
2 48 32.83 +£1.05 71.48 £2.47 117.73 +15. 89" 2.81 +0.35"
3 48 31.83+1.26 75.29 £2.95 136.55 +26. 60° 2.50 +0.41°
4 48 31.68 £1.26 67.28 £2.27 112.40 11, 15° 2.90 £0.51°

E:RA—INEFHAREERDE(P<0.05) HRAEERABE(P>0.05), TR

22 HMARMNRERBEAMEFUESRAUEL

E3:0) A1)

PRI IS g Y S i SURT Rt
SXPRERMLN AR, BERBE(P<0.05),
BHASFRAFEROANEIRNBELER
B, HRAFHRFEA FRAFESEREMAA,
S HILEX BBA R 7.36% \7.22% F1 7.07% . 53¢
BANTHREUHELRAL, ABA THRE
WMEARERE, BEFBE(P<0.05), FHHF
WSERRAHAER, KRN FRFEH, &R
HEHA S FRFERME. SRER, &R R

HEABERASHERSRETRANRUE L
EMTPRBERBELE,
FREARFHRANEREOBELESY R
HAALLE R YR FE (P <0.05) , FANEA FM
HHRESEHEAA FRFESERHARAANE
BEE R BSIE 7 HI L X BB & T 91.44% (104. 66%
84.09% , L HUFHRAEMEREAAERS, ®
KHHEMTEA, SEAHAL, FRBANG
HEOMESENERE HLREE(P<0.05),
HESEREAMEAEFNARNE. HEEAM
EESARFANE SRR EA, Lt BA
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%3 #HAENREEDENEFRYRELWHLENHLRBIEOED
Tab.3 Effect of probiotics on the apparent digestibility coefficient and digestive enzymes activity of
nutrition of C. auratus gibelio
4 51 BREFHMEH(U) BHEASEAREE(U) HEARAEAE(%) TURERELE(S)
1 554.9 £26.5* 776.5 £23.3* 88.2+1.7" 66.8+1.1°
2 1062.3 +11.3" 1018.3 +37.1° 94.5+0.4" 74.6 £0.3°
3 1213.4 +67.4° 1035.9 +15.4° 94.4 +0.1° 74.8 £0.7"
4 1021.5 +38.9° 916.3 +41.4° 94.7+0.3" 73.6 £0.6"

W ROMEENE 1 RERANEIOC,pH=T. 0 WEXF T, S KBHEEA ™4 lus MERKNEE N 1

AEE RIS S A (U)

Eih35.19% HKAFAFE SEHERMYA,
P ERAA 5 33.42% B JE MEFERATEA, bt A
B31.15%,
23 HAERWNEREFRAGEERRORE

HEATHA, EXBHERELT, FXLE
AHHITRAKRKBERDCEEREE (P <0.05),
FHRAEANBEPKBITERER D, bt B
HW /AT 89. 68% ; H UKy 3 Hi 4T o A ZE W A (R
4, LT BRI /0 T 89.53% 3 2L AT B AN il 57
BERHAP KRBT T BAR DT 58.14% ,
ZFHATEE T, B NG N 4R A1, 45 R S AR e 2

=4

HHEYARAEKERBEZREE (P<0.05),
FHTESEEEMAN FERTENEEKE
BERUAR, FAFENHRE RN BAMK 1.73
FERFEANKRERBAK 1.63 5,48
FOEHASFRFERAHNS THEAFEN
AR BEENBEALT 60.32%, E#&RABAH
HBRHENBERD T  BEREE(P<0.05),
BHANSFATEANIIBRITERES D, L3t
BARALT 67.62% , KK W FERTEA, WL T
57.21% B A FAFE SEHEAA, th xR
HEAT 54.61% ,

BERNFARBRENTFRAAE ARTER G ERROEN

Tab.4 Effects of probiotics S on the quantities of E. coli and Lactobacillus and Bacillus of the

chyme in the gut of C. auratus gibelio

4 5 KB E 3 FHRAEK BT EH
1 1063 + 89" 441 +195° 1012 +120°
2 109 +3° 1098 +703* 443 +77°
3 111 +8° 1125 +452° 459 +138°
4 445 +35° 163 +71° 327 +89°

EHEREEHEERM gCFU/s BHENBYER

2.4 HBERNSRHERBDEEAR mRNA XAz R
kA

HIZR 5 AT, IR 4520 1 57 3 AR AT BB AU o e

HHB mRNA RIE7K ¥ LA B0 208 A (R 3R

WeHA S (P <0.05), tbxt BB 2H 42 85 254.10% , K
WKHFERTEIRBA(P <0.05), L3t BEE S
81.21% , NS FAHARMANRTEM
R 8 mRNA F3KKFRTEF5BA,

R5 BASARPBE S mRNA REERY
Tab.5 Initial copy quantity of trypsin mRNA from hepatopancreas of C. auratus gibelio in four groups
A 5 1 2 3 4
JB% 3 F A8 mRNA

21725 £9188°
I &

39367 + 19948**

76929 +14185° 11963 +3423°
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3 it
3.1 HARNRER@ETHENKR

T RFHATE, FRAFEMEHREMAS,
ERFRIFHEAREHNEL, BEgRAERTR
WRAERK RBME,RRENRE KER58
HE B BF IR BLR AU ( H B FA %5 ,2005) o ZFALAT
B VEERE BB R B B A R L HR T LU AR B K
YRR BREER EAIER R, KR
MEREZTEHK, BEEFRYRERHEAROR
B ACEREE 16938 0 K B mRNA RIKB K
WA EREY R B GRS SRS,

BENAE RN, FHRTEE LT MHEEE,
WO EREAREES mMAASEED
YhASABRAKE, £ D HEMFERTE,
AR R A AE | T B ) R R A E
B E A (XU/NRI4E 20025 X037 % ,2005) o ZFHLHF
WESMERRE - A RN EEEEREF, X
SIEMEN TR R T8 K T LB E 1 (Koushik e
al,2002) o ZENEXS K 7 Bh A A B T35 5 Wl ) 5 8
A, ¥ B4 (2005) 1R B R FEFERE B O B9 5R
mapEEOMEANTREEORE . 5
A e 38 0 60 T BE R AR B A 4% B A0 DUBHF
W AMFESFRHM, T -4AE OSSR
B AMERAEY P HABRESE, mEFa
RS, REREREE T E, 2B
RTERSFAFEELENBERES. B
BN ERFER T HEATAEEA RS, BT
DASE i 2 AR B A 7 A i — L6 B, 12 B0 B T 4
AR,

FERBEERD, HENE D BE R FRT
WA AR, MFRATFESHHNAS
A, W7 AT S 5 ZERE AL AR FT LA B 3 3%
A P BRSO 25 A W 4 0 O R S A IR 0B
BRET EREOREL BEHEERS; B
HAREOBEEEBE RS FRTEERMA
B 1R T 2 LT T 2 JB A, 50 90 8 464 390 T 4R it
FREA Stk BN R E OB, AR E O
B o W R TE B IE b B2 A0 b, T B A AT R b RR
MRS, B, Bl b i OB R W
iR - F NN LT 3B R P

DABR 5 3 ¥ v U B 1 B o 0, DA T AR BE T A R
fRAES YK
3.2 #AERNRERNGEREWHORRE

S S W R 3h 4 50 B T AL R A Y 4B LR
5, AR GE X B 3 Y R A T AL L Rl AR ) B8 43
KB TR ETREY AR FHEANER. B
HPBAYRMERETERYERROABLE
MR AR ERERE T RBROERE. A5
REY FARFREEEA ENEH, ~AER
DR, RN FRAFE LA EREYHRT
TEg YU E R R B, 4 R AR A RUE S
AR (B R 9%, 1996" ) , X1 8 % (2005 ) A 1 &
FRFEEIRIANFARETHAS LA AK
BiEAFAFE ARFEEESAER, X
[ZEaRE & 3 L

AR TRGA G ERBUE LTS,
BREREMERE P L E N B LRSI L, B X
ZXUGEA 52 0 10 DU FF B L FLRR A B AR A —
FRP0BE T B ORI ROBEAR S e, TARR
FE.EFE BFESABTESAERNH
A BEF A B AR R R R AR, B H ¥ (1999) 1A
A, 33 R A 4% el 40 T PR A 0K 3R B O I ) T A
AFERE, BB XS ETEREER T
HAb B, WK 8% — S BURE T AR
HERENES, ARALERIA, EETLUE
EHMEFBORE R RBERKRIAEETMR
RIS SE . T BB R R R B M REAE b 25 4
WHSH A, AmfE A 2 A KB,
PR S R R R R Y IR AR E Rt X
R B R R b B B9 55 S0, BB S 0 IR B I SR R 4R
AR &, R E AR BRI,
P 1 3 A HE B Ak ob , 187 A b0 B 0 B Ik K B
Pl O TR S BOR B ORI B, MR
WS, Hb HBOR =4

MWL EHERERERES, HRE
KSR B TE BB B IR W R A0 35 1l R T B
T B A Y AR A (TR R % ,2001) . fi
T 3 A 4 ) A e L (S0 R B A 0 X o 3R 4 4 3B
BUX AR T SRR R R R S P i A 8
MERERBEREM. K=Y HLRER S W

1) BR3¢ ,1996. BANMKF R EM KB REEDFEH RS GE R BEERE@MABR. W &L KEH+

FAW
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M N R, JRDRE R B VT P NSP ZERT B A 8
Wik, XKML NSPH AR B, A
HEREMEDHBE L BERMRE. 8 H 50
MefR NSP & , AR F S ERBAH LA ERE
EHhEEH, BBRREENILARNEE, AT
RHEMIARHEYREH, BLEARAER
I MEDRORELEFRK, TRERER
BEAAFAGERENER, 2B PHHNSFER
FRNOEAESRERSN KB ERER TR,
Hb@E¥xEO2R TR, EAMERULEFEEE
o
3.3 #H4ERWRERAEEADSN mRNA KX
:3p A7)
EEMERR-NERTEHNHZRAFE
AR, AR B RIAIBEENZES NG
BEEIE ERARAY RIIE R REARKE
b FRAKFERAET FEREHMI . BiFEKER
BHEBERNBHS, EXLHELRS, &
HRHERRBREERAREIBRTRAAKENS
MER LEERRIBENTLOLHN, BB
RO ABEFEREEZFRKE, Bk, X Fa%
HLBERNZRANRR, ZET FHRITAERZEFT
HALRE 2 H mRNA &5 KFKAE4L, L & mRNA
FIXKEEHHAB WK EZHBRER,
FRFESERERN K RERKILE
WFR, —EEEEN K= WEKERRER R
B BEMAEYRAERONE L®E,IFERNGFH
HEF. EEEHRP I TH S HEHARE
RRAKMNIEVLE, W & & FF B 0 B
FR mRNA Fik &, LU B X = Fp 35 4 AR o
FEBRMEKNSFILE, AEAFREETH,
B &4 M B E A B mRNA &K KFE LU ERAT
BAEBERARBRARS (P <0.05) , KR K3
fFE KA (P <0.05), BH M5 FRFER
AT FHEMEE A mRNA £EKFERE,
XEHABEE. XL EHEBEHEFREM
KW RUABERBEBEEN > THLH

2 £ xXx W™

TEIX, X 40,2000 AWK FFEF RR A, BT
WK ,20(1) .68—7T3

TR, UA 4R, KEMN 2004, LR E R PCR R RN
. M P2 2K ,26(1) :61—66

RE FUE, B/NIES,2001. 18k B ZE R E A
WYX RERANERKRIUBEIRERE. K%
##,25(5) :448—453

X OB, XOR, O L2005 R FRFEN R HFRY
HALHLEER A KW M. B aUR I KFHR ,28(4):
80—84

XU/, FIBE B R E 6 ,2002. A SH AN 5 F Sy
TERETE LB . K 2 9] ,26 (5 ) :448—452

B ,1999. RUBIT R A XM R. BUEWIER,26(1):
56—58

B B R, Bk B M, 87 ED 45,2005 5 2088 0 88 40 4 K Bk
BRI . K F A ,25(6) :92—93

WEEEFR, SR, 2001, 5 2 3F K BT B 0 0 85
FEBEFEERNEW. WERFER,13(3):
47—51

PRSI, BT R, I 2 45,2005, MR4b i 3 E BRI B

RPN R R LN . I

Nl K5 F 4 ,23(4) :454—460

BOL 4,5 IR,2002. K 5 AR X FF R FFHE

W & &R ,26(1) :15—17

Eleonor A Tendencia, Leobert D dela Pefia,2002. Level and

73

percentage recovery of resistance to oxytetracycline and
oxolinic acid of bacteria from shrimp ponds. Aquacul-
ture,213.1—13

Elisabetta Chelossia, Luigi Vezzullib, Anna Milanoc et al,
2002. Antibiotic resistance of benthic bacteria in fish-
farm and control sediments of the Western Mediterra-
nean. Aquaculture ,219.83—97

Kozasa M,1986. Toyocerin( Bacillus toyoi) as growth promotor
for animal feeding. Microbial Aliment Nutr, 164;351—
358

Koushik Ghosh,Sen S K,2002. Characterization of bacilli iso-
lated from the gut of rohu, Labeo rohita,fingerlings and
its significance in digestion. Journal of Applied Aquacul-

ture,12 .3
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FORMULATION OF THREE PROBIOTICS ON THE GROWTH,
DIGESTIBILITY AND INTESTINAL MICROORGANISMS IN
CARASSIUS AURATUS GIBELIO CARP

LIU Wen-Bin, YIN Jun, FANG Xing-Xing, WANG Tian
(College of Animal Science and Technology, Nanjing Agricultural University, Nanjing, 210095)

Abstract 196 Carassius auratus gibelio carps were divided randomly into 4 groups in our experiment in
terms of the feed provided. Group 1 was the control fed with regular feed, whereas Groups 2, 3, and 4 were
fed enriched with probiotics by adding 100png/g Bacillus licheniformis, 100 png/g B. licheniformis + 100pg/g
xylooligosaccharides, and 100pg/g B. licheniformis + 300 wg/g enzymes, respectively. The expetriment lasted
112 days. The growth rate and other indicators were recorded at the end of experiment. The results showed that
the growth rate for Groups 2, 3, and 4 were 23.97% , 43.78% and 18.36% higher than that of the control
respectively (P <0.05) ;other indicators in Groups 2—4 including apparent digestibility coefficient of nutri-
ment, intestine proteolytic activity and expression level of trypsinogen mRNA were also higher. The amounts of
E. coli and Lactobacillus in the test groups were much lower than that of the control, showing significance
among the groups( P <0.05). The growth of licheniformis was promoted in the test groups except for Group 3.
On the other hand, all the additive-enriched groups showed negative influence on the growth of Lactobacillus
(P <0.05). In conclusion, B. licheniformis, xylooligosaccharides, enzymes compound and their combinations
can enhance the growth of the carp, and inhibit harmful microorganisms from multiplication, and improve the
activities of enzymes in intestine and trypsinogen mRNA expression.

Key words Prebiotics, Carassius auratus gibelio carp, Growth, Digestibility, Intestinal microorganisms,

Expression level of trypsinogen mRNA
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