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SUMMARY

Effect of Streptococcus faecium (SF) and an antibiotic, Colistin(Col), supplemented to diets
singly or in combination, on the performances and changes of intestinal population of microflora
of broiler chicks studied.

A total of 252, day-old chicks(Arbor Acre) of mixed sex(M: F=1:1) were alloted into six
groups. A diet with no Col and SF was referred as a control diet. The basal diets were added
with two levels of SF, 0.04 and 0.08%, singly or in combination with Col 10ppm.

Another diet was prepared by adding only Col 10ppm. Numbers of the microorganism in diets
added with SF 0.04% and 0.089% were 7X10* and 1.4X10%/g diet respectively. The diets
consisting of corn and soybean meal as major ingredients were fed for a period of seven weeks.

During the feeding trial, fresh excreta were sampled at the end of every week in a sterilized
condition to count microbial changes from each dietary group. Microbial changes of large
intestine were also measured from nine birds sacrificed at the end of the 4th and 7th weeks each
time per dietary group. Excreta from all the groups were also collected quantitatively at the
end of 3rd and 6th weeks to measure digestibility of the diets. At the end of 7th week, nine
birds from each group were also sacrificed to measure weight changes of gastrointestinal tracts.

Average body weight gains of broilers fed the diets added with SF 0.08% (2.37kg) or SF 0.
08%+Col 10ppm(2.34kg) were significantly larger than that of the control(2.18kg). The weight
gains of the other groups were not statistically different from that of the control. Feed/gain
ratios of the supplemental groups were better than that of control(P<0.05) except that of birds
fed the diet added only with SF 0.04%.

Digestibilities of nutrients such as dry matter, crude protein, crude fat and total
carbohydrates were not altered by the consumption of the diets added with SF and/or Col
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throughout the whole feeding period.

As expected, the numbers of Streptococci in the excreta from birds fed diets added with SF
increased significantly with a statistical difference between groups with SF 0.049 and SF 0.08%
most of the time. However, addition of Colistin to the diets supplemented with SF did not give
any effects on the number of the microorganism. Numbers of coliforms in the excreta were
apparently reduced by feeding the diets added with SF and/or Col(P<0.05). There were,
however, no additive effects observed between the two feed additives in this regard when
supplementing Col to the SF diets.

Distributions of intestinal microflora exhibited exactly the same pattern as those of the
excreta.

Length of small intestine of the birds fed diets added with SF 0.08% with or without Col 10
ppm became significantly longer with a range of about 109 than those of the birds fed diets
without SF. However, the empty weight of the small inestine of the former group was lighter
than that of control. These changes resulted in a significant reduction in weight/unit length of
the intestine of the birds fed diets supplemented with Col and SF singly or in combination.

In overall conclusion, diet added with SF 0.08% appeared most effective in improving broiler
performances. Colistin added at a level of 10ppm was not beneficial at all in itself or in
combination with SF in terms of broiler performances or changes of intestinal microflora
population. The efficacy of SF and Col could be attributed to the changes of wall thickness of

the small intestine.
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of fEH3ld KRS sk #iet ol Ji% %
Bizt A, £fFE AL, PR 5, BRE 6,
RWRE, c=alA BB, fakbgeRe) mE 5 4%
% kol Actat #R7t etz gch (Huhtanen
Pensack, 1964, Istifanus-%, 1985).

TUEYHE (antibiotics)-& 3K fitkdpell sl 4
EEE A AR o2 ke kR E
S #ishs {EAS I}, Aol I¥yeow &
K EER LaEs HEWRS 2L RS s
o] ol 3lolA Aff =& Eipol A=l Ut

olg} 7 HAMKel fENFmE 22 FlA=
KERRS B2 Tim ks BEAA Fou
A e EEES o Fud 'BRE v Bk
3t HAMKS RENNC.E ATz o5 &
WiES HEs BE SR HIRAES Sl
BEME) SEAE 9 ORFEL EEY REs
s o FAE HRls7)ol o)Z23cH(Kim F,
1979 Loken %, 1971; Mercer 5, 1971).
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ERS FIAT £HR HERLE, EX Az
HHMEC BREElY BAbs 2 ded (7h, 1981),
EERmE, K& HILE RolA A= 71X #Ew
Y HilE ol Ful FRI= MEWHEA o] #k
e A8 fEoz e e Ee| NS HES
o, &8 ok EYIA s Batel EEEd AAd
€ #4% 7IA 2 2l (Fuller & Brooker, 1977).

&, Lactobacilli v} Streptococci, Clostridium,
Bacillus 53 32 #-< FAY £ENEY 274
el ol AWEE WA HiEWHe wmE E

= 4 v mHEEe] B3 Y EEYel AEWE B
A5 o7k BIfERC] flol &l HIR Wb % i
%, R (BE 3 fkigE 3@l & 8R0t e
o] Cole 5 (1968) 2] 75 FMol 3k M &
LIk w2 BrRREEel o8 #iEslol giot.

4B 3% YEF mechanism-& IR JRIEME HIE
o B4 W MRSl MR (Francis, 1978
Poter and Kenworthy, 1969. Muralidhara &,
1977, Cole 5, 1968. Pollmann &, 1980;
Totuero, 1973)2k FIEME Mol HILE Bl M,
el £%S Hashe A ksl #igE &
B53ks (Fuller & Brooke, 1974 Muralidhara
%, 1977, Sandine %, 1972. Lewenstein,
1981 ; Kochowicz, 1979).

¥aol oha}l £5&E FE amine S K Bk o R
Feel FHRMEH Bhuk (Hill 5, 1970a,b. Under
dahal %, 1982, Hale 3} Neuton, 1979)9} #&
olole] HiEWHE 4 (Shahani 5, 1976, 1977
Dary 5, 1972), & &l <% BA pHIET
(Siwecki, 1978 White %5, 1969) 511 2oz
A2 led oz qliled Kk g o FkE m
xRo 9leka &k (Tortuero, 1973 ;
1968 . Hale 7} Newton, 1979).

o213t EWMH b AclolA BIRE A s
R WM FUBE me) 8]l Streptococcus
faecium Cernelle 68(SF 68)-2 o] Soj7ld =
BIE=lo] A ol RS WREYE KEEs 2
< 7&‘ EE fEWe] WS —F KiE LT st

,» R BB B SRBEAY R} oy “]E]-
o-" VIR BEEE SR MRV Az, H

Cole &,
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WH sHA7iA 2 R RV Erhe Bl o9

HEREE o8l x@H2 U} (Underdhal 5,
1982, Siwecki%, 1977. Lewenstein%,
1979; Pujie, 1975: Kochowicz, 1979,

Lewenstein, 1981).

ROl AT K& fRle o8 JA ik
el 7t TR Qleol o7 AElE &
7 Y o EEEYe] Mol M HidEl o
8 fEpHo| #MHi=lol HAvR FRE A XY mEs
BHE 4+ Ao,

gt A KBS Al B&R BR™
Streptococcus  faecium C-682 7} Broiler 9
BRBEE %R BA MEE b rixle s
fueEgkz} RO, HIAHE colistin o iFhwEcRel
getw, = ¥ colistin® EAT oo %R o
HERHS] EIERM K2 dolrr] feted Fhisty
o}

1. £mpme] fiE

FES s Ml U3 Aee fEE, A
i U Bpe R vlAe Rl diskd eAY
B BE BFE7L olFeA ok & Algle] s
o8] 7iA] FUEE BErERel A3 Frest FlEE S
B89 FlMel oY W 9 UM K&l A
o2 gRe BPHSlL, HEMS Fole R 5
o] 2ot QrlelMe 2 & RFM HE 2ot
A& 5IHs] A Bax) g,

1) AMRoilMe SERMR

B el RS Qv BEAEILE AEES) BRE
ol ogt ZAQld], HATE BEARSC) AR B
PRl BRRl ARE e FIFSed, B
AZA LATL o] FUBH BEILE: HWEsmE
RPN #iE7} Qlek(e] 5, 1975).
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A},
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B, FEES Ao 24 BAY BRE BRS Solu
£ WIFE) Hele] HHayel #bifemS &e, B

E Pitsle BREY 4 ok HE BRE BRI
g, FlEssECl ARSl @ EFo| EEY #Es
713 Aelaln KREIL =8l Tt B HRES
o o8} #FEst ol FiF ot

Ml 5 (1957) LRSS #flell B /ol
A¥rsted HiHIQl chloramphenicol #8EE F%
3 OBER AR Uitk #isslglen,
Hawley 5 (1959)2 FEHS AES R bl
s ok HEES WESD] AdlAdE &2
A Y Fol FASE ki) BBRel el 7
fEshoF gk s,

Beck 5-(1961)2 WP BEE  Lactobacillus
acidophilus 5 WA BHER7T A 31,
MacBeth 5 (1965)& FUEE S Biksld &M B
E3] E. coli 9 BEe| #Hi=lel BA E. coli 0}
BEs RAEcn #Edgle. =3 Chung &
(1967)& FHE WolA FE BBaL BN K
i MRS BA 28 BR FEE SErafRel
A BRI KRR Aol MR AY FEEE o
Hgee] BbE 718 o AUcka dsict.

¥ Genske &} Bramen(1973)-2 MBE¢ 71845 A
o] P HEM WES £ENS [l 289
1GESEY), 2 BEQ FEE #o2 £RE Bl
Al71E BEHE W BT FRAE RRE B W
filsted 2 &R ZoEtt 9 RS 24 Rda g
A, 7 5(1978)2 MELFL Srht FLAEE S RN
KEAA SHED ABE o BERES BAEE, KR
T R KEES Rk EhEe] 24 #iFlEcan
sk,

oleldl IR KR ¥ o Al @4E o B
B, BB B Gt FLEE MBFRSS A
Fo A MHED MRE 4E 4 UST & F Yo

2) d&ollel A

K& faklell Hat HAEWES TE qlste] %
B w3, EEYel HAEWESY BE 5 4
2l 71l [EERko| HEES|7) A)2ebA, BEEL ol
g RERke] glo] MEARET BUREES BB v
A2E wmEel Bl BGE 2 sdlenl, 53

2%t FIERES ARFIECl #al odirta] A
ARl FUBHE S Kol FAshH: H%o] iEEshA
= oot

Tortuero(1973) & Lactobacilius acidophilus 2
Aol EIRgEo] ek FAE RS AR TR L.
acidophilus & #58e Bo] ME Bimel fkieke]
B W KB BEe] W, FLERE #0o] @, JElS
Wik B 5 2 %Rt Aok et

Rantala(1974)+ Broiler & BRolA &K 4
Bl Salmonella infentis 2| EAS FUEEHLT 91 &
3 RS P MEEE BPE 4 otz siglm,
Pujie(1975) 52 Streptococcus faecium C-68(SF
-68)¢] ikl N #5571 Broiler oF AESEEEoNAI 2
BEFEAE Wt 1BES, FRPNEE ] ol MR S

3l ew, Francis % (1978)% Awizof o
Lactobacillus ] #:8+< IBRN AE#ES] ¥ #reel
KIBEE BEel W MRV ok dsict.

By PEEERS BRe HRdME 2 ¥R
Usol s 9k, Cole 5-(1968)2 sHAlol 7L
ME-S MAfsled +2EBA Sl #Eak E.
coli 7} |l 5 sERE Rt A HEHn, Hil
5(1970)&  #AZ 3@ Sxlol  d3led
Lactobacillus acidophilus & #FE $5%3 milk diet
$ WHmsln BR #H#ME amine o AmEN R
heterocyclic amines 9] A& at-3 HEES A9
Haegl % FUEE 5% milk diet & BRI B
ol #HH amine o H&Kel Hlow, g BES
Aodohe #RE dct.

Poter ¢F Kenworthy(1969), Sandine % (1972)
2 six|oll ot WK HET BR FUERSY EhS
o BB MEE#Ee] S MRSl REY JOEE
Frol EpES Hmlshe MR o IHRE BbEe MR
7b ictkar #@dlgl e ol=idl MilfER- MELERE
Sof  dmsle oe] fEHe]  B#E: (Sorrels o
Speck, 1970), tB##&2 H,O,(Dahiya } Speck,
1967), 2] nisin, acidophilin, acidolin,
lactolin, lactobrebin, lactocilin 53 22 HEW
‘ol Aol o Zdel w3zt (Shahani %,
1977; Dary 5, 1972).

Muralidhara 5(1977)2 =&l = & Lac-
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tobacilli®] #mE MMM Mol HLE Bkl
M EfEsld ®%E MRk 28 Bhbsle, kB
RS o) Y R BB SR S Wil &
3 MALE HA woks C= AME-E HBREd B
KISE Bel Bok HRE BINE £ + Ao
Mg s AWM K B Aldle 2ojx 9%t
o} &}

Hale & Newton(1979)¢ =zl o o &
Lactobacillys &) ##e HE {RESRS} ek
d TR, MR MAHE o Staphylococcus
aureus o 2§ Enterotoxin & A&iMH “R7F AU
cha #3152, Polimann %-(1980a) ==jol] of
&+ Lactobacillus acidophilus 2 B8-S R AIBH
Bro| sBAES Wisl, PUMES] Bt Aok &
fdon, sixlel el o)X= M #EEIN AR
Kxoll4 Pollmann 5 (1980b)2 11.0%2 BY% 1§
1 m kM 1.5%9) fRkgEe] wm 3 kA FUE
® wel B/l S-S #ssisd.

=34 Underdahal 5(1982)-2 Gnobiotic pigs ol
Streptococcus faecium C-68(SF-68)2 ##sta ¥
Byo 2 MR ARES B HaEy #5R SF-68
£+ BRI AN jimwe] R 9 A KiE
o] wigton], IMMAL t] U, MRl Strepto
coccus faecium o]l ©l o]l EHUGL Feow,
Streptococcus faecium ©] BRolA KipES FE
RS WA 72, 2R BEE BBt %
F7} olcka @egsiich,

T BA HEEEE o] 28 sl mEg
FRES vl W 5 (1984a)2 Broilerol w13t
Clostridium butrycum ID 2] #0 2 1gf¢Ro) BE
3 Folxlz, fkbuEo] %= on, coliforms
%l Staphylococci 5o ®Wbscha 3ict. & 5
(1984b)2 Broilero] 3 Lactobaillus spor
ogenes & BRI g4] KR o Sta
phylococci, coliforms &3 222 MRS M &
SRE7E ok @Edgleon, 3 5(1986)9] &
ol N £WM Kheldv LN RER7F kK
F o 2% FlIEEC] Jarse, RMeEY /NG
AL AR AN REES AT A b
$oi, coliforms & HREN T M= At 3%
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7 5 (1988) & Fuo] £ 4 fiklol £HME
i~hoshed ARl BRI =, HRERC PEHEER
B o gfede] ARMIA EmEdL coliforms&
HAdt o BEESWLE o BAK HLE] ML
Hex slsdct,

71 5(1982)-2 Streptococcus faecium & HEG
WollX Salmonella cholerasuis | WS #9435}
R 7Bl SRS = g SRR Adka sk
7 $(1982)- {FEKol Streptococcus faecium
(SF-68) #®es AR 57.1%HEDA7x,
BRIl 17.3%7 Ehsislen, fREEE
23%7t trslcka s}

& 5(1983)2 HRACHK ¥t Streptococcus
Saecium C-689) fimBhIE, RRMEED FpkEEE W
BNEE JUEmeE HEesld] KERY #F SF-68%
AT EollA B4R 3 FRGE YRpR, iR
Bk R o B/ coliforms o EAEMMH) BRI
il sldm, SF-689 WIEHIN Aie {FHKo
4 0.4%, BHR AR 0.2%R% A2 #
Eeon] o 5(1989)2 {FHRol Wi SF-6RaRZ
7.069%~20.92%9] i R W 0.8%~4.0%
[oivve e 2 d SNV o

Plbst e wreRse NN flHce F¥
gt =+ Al 20| glo] K& RES E
aha, fpkiEs g o EBiE BRE 4 4
i Aollal wi¢ HEMRL AHeld, oleke 28l &

aL,

Eael BREE BEslx gloA (Wahlstrom 3
Libal, 1981; Cline%, 1976. Hines$} Koch,

1971) K&oll i £ENme 28N FIAL A8
A glo 2 o g gy} olFojAok ¥ Aol

w3 BiRolME obA Streptococcus faecium C
-68(SF-68)-% &I o SAlo AT Rl B3}
o 7 BEE o] gleng o] FErel Y FRE
FYsl3 9o,

2. Ml HA

& fktel A HuEM Fhrt Bk RES R
K e o RRME Skt sl WA el Bk
7b e W BIERESl o5l y@m=n gled,



olo} Zh& HiMRS wne B Mkl o4 &B
R ors Bkt e 4 JOEKE ks (Machlin
5, 1952), HE JREME MEMS) ERES H0RISH
(Huhtanen # Pensack, 1964), coliforms 5ol
o3 pEeo] RES Bhbgho = EMES] BkE
] L A7) 2 (Istifanus 5, 1985), fbkbueRs wawst
I BES RiEse %R (Nelson, 1962
5, 1963)7F 9ok A et

Nelson $-(1962)2 ¥o}2) kol oig HiEm
e RERE 2RV Usled o] HRe A
o) 2ol wet g3ten, oleid REES MR
7} kel iRle] HEEayel ks ¥71 =Eelatn
#5319, Nelson 5 (1963)9 33zl AR 293
o Eepoll A HAEME S BRIAY olutaH
MRS T RETe RRel B R UM
on] F BRY wlv 2 R Wk HoEd R
o},

Eyssen # Somer (1963)€ Hold Hikmlel sk
B3 BoRel BiRelAel B8t BikE FE MR B
£ BEL AR ok #ESIE, Reids
(1964)2  ZESpgEo) | ohsled  HaRE EB%  25g
oxytetracyclin & #8RT #R FkbuzEs EpEol
%= dtn P eow, Pensack# Huhtanen
(1963)-2 Hkmel Fme wolelel RENH] £%
Zol RS BFESE BN HeEme WHTe2A
HES s, REV Ditle HAERE KR
32 e wolele} ksl REE 3 BEE FIH
ol ol7} giichn #HEHT, Huhtanen 7
Pensack (1964)& #ol2] kil penicillin & &0
2 el migelA Streptococcus faecalis & B
Hate] Bephe) ARULE g MK ETE BEe &
etz shgdct.

Prasad = (1970)2 Broiler &) 4 f#lol {EX
el HAME BN FmY R 2E %A Broiler
o) fpkpnaE, REE, £FE 5o dEsdcty #
&31oiw, latifanus 5 (1985)2 HAER el
8 NESAt FheAdn sed o Elie
coliforms 53 2 BR AE Hekthel HHERE
2 N ARl SANAE RE Pkl = &
Feln HEHt

Nelson
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3y BRoIAE 2 Hel B #R7E Sissisic
#t 5(1973) HAES FmE 1.5%~8.0%< #
fossh Aledl o EiENRT HuERel fEel
oz} gk slgla, % 5 (1982) M A%
FPE RS 1.82%~30.75%2) iR o 1.68%
~0.62%2) fkISAE BB R 3.76%~0.95%2
Y SEITERRE dsied mEEt BES TRT
de 2 HR7 g AX AEERe] HueEmlel &
£ Fugg dolela #Esigct.
el @ 5(1972)2 HuERlel BRI RhneE
s ot HEtel AR UL, HEER
£ Aol BER7T AT« HUER MR siiEly
e A0 gol tidt HiAme) FImsRe RET
4 gictn @&, =3 HANS B ¥ ¥
K BR, W8 GHEE HE 3 AR SR B
3 Pl Afel WY AHEEA (allergy ¥, W
AF EAg) Sol WY W HRE @wE=T 9l
o]} (Larson & Hill, 1960; Kemp$} Kiser,
1970) A¥ol g tgAe Sune MEAdE
o 2 o] HFfell Hsle] wkp R} ol FoiRot &
Holet.

II. #8 % Hk

1. gtR N MR

Arbor Acre % Broiler 198 048t 2528 (3
%+ & 1268)% GLRASIT GitRte) FRMeES 46g
o1t

FRIHBS 1990 47 9RE 58 28H7A 7
Solol AA MIHRRE FERGE KAF BRFIE
= WHMEIA Kistohn, Xk N B AEMel o
3 WM SHS MAHEIE FEAERIRN A
o4 RSt o, RMRES f%kKERe] EFsln
e HkaEolA WSl GEAC & LBHZ HEEWES
BEsleln R MR FERGECIN S
et

2. WealoRt
% KBS WM Steptococcus faecium C
-68 (SF-68) 7+ #4:# colistin(Col)e] %Al¢] &KE



Table 1. Experimental disign

Dietary groups

Item

2 3 4 5 6

Basal Diet + + + + + +
SF-68(%) - - +0.04 +0.04 +0.08 +0.08
Colistin (ppm) - +10 - +10 - +10
‘No. of replication 3 3 3 s 3 3
i‘;l'icac;fe chicks per 1, 14 14 14 14 14
Total No. of chicks 42 42 42 42 42 42

1) Streptococcus faecium C-68(SF-68) : LBC 2% (Mg at~)

2) Supplemented as Colifeed (#Eu}o} ) By¥y ¥ 51)
R 3 2 BA MsEE Wtoll oJd REE oA 3. WEafIE

7} @olnr] 95l 2x3 factorial design o2 6@
o FHEES vt EEES HEE, 5148 Col
10ppm &, SF-68 0.04%E, SF-68 0.04%+Col
10ppm &, SF-68 0.08%&, SF-68 0.08%+Col
lppmE 522, & WEEY KW, REYE 144
A (&, & F) SEREREES)I ) (Table 1).

Table 2. Formula and chemical composition of experimental diets

A Kool AT Gk BEeE 9 moER
Table 2 @ Table 3oll4le} 2o}, iFindl HidHls
3 88 Streptococcus faecium o BeSitol
Az (7, 1981), ddbdoz FAof mo} solm of
T colistin & B5r22 k= ‘Colifeed’ G&Hu}olod
B ) 2 ARSI en] Pl REESY &kl

(1~4 weeks)

Dietary groups

Ingredients

Basal B.D+ B.D+ B.D+Col B.D+ B.D+Col
diet Col SF 0.04 +SF 0.04 SF 0.08 +SF 0.08
nO

Corn yellow 57.61 57.60 57.57 57.56 57.53 57.52
Soybean meal 21.97 21.97 21.97 21.97 21.97 21.97
Corn gluten meal 10.00 10.00 10.00 10.00 10.00 10.00
Fish meal 3.50 3.50 3.50 3.50 3.50 3.50
Tallow 3.52 3.52 3.52 3.52 3.52 3.52
Limestone 0.83 0.83 0.83 0.83 0.83 0.83
Tricalcium phosphate 1.57 1.57 1.57 1.57 1.57 1.57
DL-methionine 0.07 0.07 0.07 0.07 0.07 0.07
L-lysine 0.18 0.18 0.18 0.18 0.18 0.18
Salt 0.25 0.25 0.25 0.25 0.25 0.25
Vit-min mix! 0.50 0.50 0.50 0.50 0.50 0.50
SF-68 - - 0.04 0.04 0.08 0.08
Colifeed - 0.01 - 0.01 - 0.01
Total 100.00 100.00 100.00 100.00 100.00 100.00
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Chemical compositions calculated

ME.. kcal/kg 3,200 3,200 3,200 3,200 3, 200 3, 200

CP, % 23.00 23.00 23.00 23.00 23.00 23.00

Ca, % 1.00 1.00 1.00 1.00 1.00 1.00

P avail % 0.45 0.45 0.45 0.45 0.45 0.45

Meth.+Cyst., % 0.50 0.50 0.50 0.50 0.50 0.50

Lysine % 1.20 1.20 1.20 1.20 1.20 1.20

1) Contained/kg mix : Vit. A 1,500,000IU ; Vit. D, 250,000IU ; Vit. E 250IU; Vit. K, 250mg . Vit.
B, 1,000mg. Vit. B,; 1,000mcg: Cholinechloride 35,000mg . Niacin 5, 000mg .
Ca pantothenate 1,000mg . Folacin 20mg. B.H.T 6,000mg . Mn 12,000mg: Zn

9,000mg ;. Fe 4,000mg. Cu 500mg . I 250mg. Ca 7, 150mg .

UGF 200, 000mg

Table 3. Formula and chemical composition of experimental diets (5~17 weeks)
Dietary groups
Ingredients -
Basal B.D+ B.D+ B.D+Col B.D+ B.D+Col
diet Cot SF 0.04 +SF 0.04 SF 0.08 +SF 0.08
00
Corn yellow 64.11 64.10 64.07 64.06 64.03 64.02
Soybean meal 22.02 22.02 22.02 22.02 22.02 22.02
Corn gluten meal 5.43 5.43 5.43 5.43 5.43 5.43
Fish meal 2.00 2.00 2.00 2.00 2.00 2.00
Tallow 3.36 3.36 3.36 3.36 3.36 3.36
Limestone 0.82 0.82 0.82 0.82 0.82 0.82
Tricalcium phosphate 1.43 1.43 1.43 1.43 1.43 1.43
DL-methionine - - - - - -
L-lysine 0.08 0.08 0.08 0.08 0.08 0.08
Salt 0.25 0.25 0.25 0.25 0.25 0.25
Vit-min mix' 0.50 0.50 0.50 0.50 0.50 0.50
SF-65 - - 0.04 0.04 0.08 0.08
Colifeed - 0.01 - 0.01 - 0.01
Total 100.00 100.00 100.00 100.00 100.00 100.00
Chemical compositions calculated '
ME., kcal/kg 3,200 3, 200 3, 200 3,200 3,200 3,200
C.P, % 20.00 20.00 20.00 20.00 20.00 20.00
Ca, % 0.90 0.90 0.90 0.90 0.90 0.90
P avail % 0.40 0.40 0.40 0.40 0.40 0.40
Meth.+Cyst., % 0.38 0.38 0.38 0.38 0.38 0.38
Lysine % 1.00 1.00 1.00 1.00 1.00 1.00
1) Contained/kg mix : Vit. A 1,500,000IU : Vit. D, 250,000IU ;. Vit. E 250U ; Vit. K, 250mg . Vit,

B, 1,000mg .
Ca pantothenate 1, 000mg .

Vit.

Cholinechloride- 35, 000mg .

B:; 1,000mcg ;
Folacin 20mg ;

B.H.T 6,000mg ;

Niacin 5, 000mg .
Mn 12, 000mg .

Zn

9,000mg . Fe 4,000mg . Cu 500mg : I 250mg . Ca 7,150mg: UGF 200, 000mg
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Table 4. The selective media and culture methods for the enumeration of microbial organisms

Organisms selected

Media

Culture conditions

Streptococci
Coliforms

BCP plate counter agar'
McConkey agar®

Surface plate, 37C for 36hr
Surface plate, 37C for 8hr

1) Eiken Chemical Co., LTD(HZA& HRAHLLHk&it)

2) Difco(USA)

bl

x

A Fillerol| ¥32 card & g% %A

FUY b FUTE Aehiich,

® Vitek system 2] incubater o] E3 18~244]
7F wheksted A7) printer 2 28Rk

1. i ol ¢ 2 Bz

HHE SF-687F Hkfle] #Es gde] W F
Aol ojuldt ML nlxlEr} odolwr] sl 7B
Foll & REERZ 3854 & BEsl BEE o
= /Mg Aolst FAIE MESAT. Aol +15H
bia¥e & BAE7A MESE R (em), FAE
NES] of Bjsrol RS who] whest ooy 9
sled EER, PER, TER 3Esroz vbvo] RIS
o FEE BN NSRS T BYE diver-
ticulum 20cm Fi7bAl, ©EF /M52 diverticulum §i
#% 20cm ¥ 8 40cm, TE /ME-E diverticulum ol
A 20cm Hv FellAYE Bl BARAR 2 Eaet
o, BE A2 U ok, REmE AR Sl

2 E£50] An B71F BEY F ALALS(P
Precisa junior) & sl #lEslgdct,

8. HMSIR

A REolM e =E #R PEE SEOMT
(ANOVA)S Riislizn, o8t R AEio)
FEsle #Hol dHled: Duncan’s Multiple

range test(Steel and Torrie, 1980)o] )&l fEE
B ffo] AREL e, 2¥ data 9] HEHW
BREEL 5%kl gegsidct.

Im. & 2

LN BB ¢
HW® SF-68 W HUEM colistin® ot
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Broiler o] 180l vjxji:= #L Table 5ol4l9} 2
o}

GEAR ] BRags 2 $RE 810.5g 0l vl§}
o SF 0.08%E+ 873.9g, SF 0.08%+Col B
865.9g 22 AEM UA Eh=Ax(P<0.05),
colistin 10ppm & SF 0.04%[&, SF 0.04%-+Col
B 55 #Etgl AL sl HRERY §
sl RS 22em, SF-68% 0.04%Fm3e 5
HlEd o 0.08%% g B Eige] o g2
7o g velskznl #iEthel FEEE £ 4 ol

S5~T:E%Ecte) EE=S SF 0.08%E~} 1,471.9¢g
o2 7ha Fehow] (P<0.05), 2 HikS @3t i
B85 SF 0.08%E~7} 744 wekedl, SF 0.08%E
o] Ho ERMER-S 2,366.5g 02 HMEO M Eiem
2,175.7g 2o} 190.8g °] Tel 8.8%9) MRS}
%lerd, SF 0.08%+ColBx 2,337.8go| iwia
slo] 7.5%9 EHERIL e Aoz Yl (PL
0.05). =3t 4% Col=} 10ppm FME BolA=
4.4%2] BiRsE 209, SF 0.04%E2 SF 0.
04%+Col BE &% 2.3%, 4.3% BWivcR
Elutzlal #Etays) AFEE dd®:, %3 SF 0.
08% ke BB SF 0.04%Eel ulsled HHEMC
2 B AE £ 4 UdAch(P<0.05).

HH%| SF-683F $4H! colistin 2 FHEAFRE &
Toll &k ekt 2%, T W5 e HERES
e Aoz Yelyr}

2. ¥ BNEE BH ke
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e diet Ao, FREREES 2 WERCl Z2A
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Table 5. Effect of dietary Streptococcus faecium C-68 and Colistin on the body weight gain of

broiler chicks'

Dietary Body weight Body weight gain
groups P s 7 . = % control
4week Tweek
weeks weeks weeks

g/bird %
Basal diet 865.5b 2,221.7c 810.5b 1, 365.2b 2,175.7c 100.0
+Col 891.4ab 2,317.3abc  845.4ab 1,425.9ab  2,271.3abc 104.4
+SF 0.04% 883.7ab 2,272.5bc  837.7ab 1,388.8ab  2,226.5bc  102.3
+SF 0.04%+Col 894.9ab 2,315.7abc  848.9ab 1,420.8ab  2,269.7abc 104.3
+SF 0.08% 919.9a 2,412.5a 873.9a 1, 492.6a 2, 366.5a 108.8
+SF 0.08%+ Col 911.9a 2,383.8ab  865.9a 1,471.9ab  2,337.8ab  107.5

Ua, b, ¢ . Values with different superscript in the same column are significantly different at P<0.05.
Col : Colistin added at a level of 10ppm. SF : Streptococcus faecium C-68

o FELEe| b we Aoz ety it RE
& (Col) o} 4H% JEHEE(SF-68)% HET o
Colistin 10ppm &2t} SF 0.08%E7} F&=E o
QA o] ol HHRE Ao vl

0~ 480] fPkNrES HRERCE SF (0.08%E ¥
SF 0.08%+Col E7} B3 g ez Jepdt
I{P<0.05), CollE = SF 0.04%E, Col+SF
0.04%EA A= U=l S Lo #iateyal
BREMES £ 4 ol 5~7Ede) fkbEs 0~4
el wlszd fFmelend, 2 HiMFEatel FHRIK
g sl £ As), SF 0.04%EE Bite 2 &
HE7} HEoE FEMENE WEKRIT dv Ao

2 ouebsta, o osheliA @R 7B & SF 0.
08%Eoll A= HHERY T} oF 6%F2Ee] FRRE W
FER7E A (P<0.05). SF 0.04%E= FEME
e ERL UuA=t HRERC yEEsls Has
2R}

PUERIS) AEH EEE Mo fRNEES s
¥, 0~4F0l4 ColEel ®ls] SF 0.04%EE ¥
%8 ko), SF 0.08%Et AEM A &
2 Aoz vehgew], 0~7#d4+ ColE7}t SF
0.04%FEEc} FEES elgAs FF F%, SF
0.08%Ech= "ol A& fEme| et

EEEI HABE BAY BEE(SF 0.04%+

Table 6. Effect of Streptococcus faecium C-68 and Colistin on the feed conversion of broiler chicks

Dietary Feed intake Feed/gain o% control
groups 0~ ¢ 5~17 0~7 0~ 4 5~ 7 0~7

week week weeks week week weeks

g/bird %

Basal diet 1,432.4 3,152.8 4,585.2 1.77a 2.30a 2.10a 100.0
+Col 1, 459.0 3,150.3 4,601.7 1.72ab 2.19ab 2.03b 9.7
+SF 0.04% 1,446.9 3,116.8 4,563.7 1.73ab 2.24ab 2.05ab 97.6
+SF 0.04%+Col 1,465.1 3,135.2 4,600.3 1.72ab 2.21ab 2.02b 96.2
+SF 0.08% 1,458.9 3,262.0 4,721.2 1.67c 2.18b 1.99b 94.7
+SF 0.08%+Col 1, 460.3 3,228.4 4,688.7 1.68bc 2.19ab 2.01b 95.7

Ya, b, c : Values with different superscript in the same column are significantly different at P<0.05.

For Col and SF, refer to Table 5.
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of 2ok, HEtAYQl FEEL ZolE & glgdxlel Xk
gy 2 SF-684 colistin iFINEE 25 o ¥
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olod
\ilx?\lx—v—y

[e]
2

3 Col+SF 0.08%E2 #HAals FIAKS 61.37%=
=79 50.50%01 ®lste] 10.87%
JKitgol Aot HEHE

H£HH SF 0.08%EHEEE PEH colistin 10
ppm BEEEE R o} #HEH HEES A BRE
FifEEe] T4 =& {Hmeldt.

4. 3 B ol el Mt

SF-683} colistin ¢] 77t #W Streptococei %
coliforms o] By #bol &&
Table 9, 10 % Fig. 1, Fig. 204} 2},

Streptococci = LA F-E S wlo} HEE
2} Log 8.13l ®lal SF 0.04%E+ 8.55, SF 0.

point 7} &

it

250
e

olAE &

mEvch mne Aoz vebdn, 73 o MRS 08%E+= 8.95, SF 0.08%+Col B+ 8.96/ki#c 2
A 28 EEERAA #{nd Haelded, & Binsti e o] &7l P<0.05%0lA HEMCl HE
Table 7. Nutrient utilization of broilers fed experimental diets' (4th week)
Dietary Dry Crude Crude Total
groups matter protein fat carbohydrates
%

Basal diet 73.7 49.6 72.1 85.5
+Col 72.5 49.3 74.6 86.6
+SF 0.04% 73.6 52.7 73.2 85.8
+SF 0.04%+Col 72.2 47.5 70.8 85.5
+SF 0.08% 74.3 52.8 76.5 86.6
+SF 0.08%+Col 73.5 51.3 70.3 87.0

PNo significant differences were observed among dietary groups(P<0.05)
For Col and SF, refer to Table 5.
Table 8. Nutrient utilization of broilers fed experimental diets' (7th week)

Dietary Dry Crude Crude Total
groups matter protein fat carbohydrates

%

Basal diet 74.8 52.9 50.5 86.6
+Col 75.0 51.3 54.1 87.8
+SF 0.04% 76.2 53.6 57.7 88.2
+SF 0.04%+Col 75.9 53.8 59.7 87.8
+SF 0.08% 75.1 52.1 56.5 87.7
+SF 0.08%+Col 76.0 51.5 61.4 88.7

YNo significant differences were observed among dietary groups(P<0.05)

For Col and SF, refer to Table 5.
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Table 9. Effect of dietary Streptococcus faecium C-68 and colistin on the population of
Streptococci in the excreta of broiler chicks'

Dietary Weeks
groups 1st week 3rd 4th 5th 6th 7th
Log number. of viable cells/gram of excreta
Basal diet 8.13¢ 8.14e 8.14c 8.16d 8.19d 8.28c
+Col 8.29bc 8.3le 8.32¢ 8.33d 8.32d 8.49c
+SF 0.04% 8.55b 9.58d 9.56b 9.65¢ 9.64c 9.55b
+SF 0.04%+Col 8.48bc 9.69c 9.71b 9.71c 9.83b 10.11a
+SF 0.08% 8.95a 9.98b 10.10a 10.11a 10.10a 10.13a
+SF 0.08%+Col 8.96a 10.01a 10.12a 10.12a 10.12a 10.13a

Ya, b, c: Values with different superscript in the same column are significantly different at P<0.05.
For Col and SF, refer to Table 5.
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Fig 1. Effects of dietary Streptococcus faecium and colistin on the population of Streptococci in
the excreta of the broiler chicks
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Tahle 10. Effect of dietary Streptococcus faecium and colistin on the population of coliforms in the
excreta of the broiler chicks!

Dietary Weeks
groups 1st week 3rd 4th 5th 6th 7th
Log number. of viable cells/gram of excreta

Basal diet 7.38 8.11a 8.25a 8.33a 8.27a 8.45a
+Col 7.44 7.36b 7.68b 7.27b 7.16b 7.13b
+SF 0.04% 7.23 7.35b 7.34c 7.22b 7.15bc 7.16b
+SF 0.04%+Col 7.23 7.20b 7.22¢ 7.18b 7.12bc 7.10b
+SF 0.08% 7.22 7.22b 7.20c 7.14b 6.70c 6.60b
+SF 0.08%+Cot 7.26 7.17b 7.17c 7.14b 6.70c 6.60b

Ma,b, ¢ | Values with different superscript in the same column are significantly different at P<9.05.
For Col and SF, refer to Table 5.

10.5
« O
§ 10
o
x
v &
> —
&L 95+
@
(&)
QL
=
2]
> 9+
5
©
< 35fF S
g: N 3 4 1,
3 +- t t T e
_4__—4——-——""-_—'
+ } + } } ; +
0 1 2 3 4 5 6 7
Weeks of age
—— Basal diet —~—~ +Col ~¥—~ +SF 0.04%
~8~ +SF 0.04% +Col ~¥~ +SF 0.08% ~&~ + SF 0.08%+Col

Fig 2. Effects of dietary Streptococcus faecium and colistin on the population of coliforms in the
excreta of the broiler chicks
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Table 11. Changes of number of coliforms and Streptococci populations in the intestinal contents
of broiler chicks fed Streptococcus faecium and colistin®

Dietary Coliforms Streptococci

groups 4th weeks 7th weeks 4th weeks 7th weeks
Log number. of viable cells/gram of wet samples

Basal diet 7.22a 8.22a 9.24d 9.31c

+Col 6.53b 6.51b 9.27d 10.47¢

+SF 0.04% 6.48bc 6.72b 10.53c 10.93b

+SF 0.04%++Col 6.40c 6.38b 10.64c 11.11ab

+SF 0.08% 6.26d 6.31b 10.83b 11.16a

+SF 0.08%+Col 6.21d 6.29b 10.93a 11.15a

D3, b, c ! Values with different superscript in the same column are significantly different at P<0.05.

For Col and SF, refer to Table 5.
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o FAE HEES 1.41goldn ohE EEEE
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Table 12. Length and weight of small intestine and weight of small intestine per unit length’

Dietary Small intestine
groups Total % Total % Weight/ %
length control weight control 10cm control
cm % g % g %
Basal diet 170.7c 100.0 27.36a 100.0 1.60a 100.0
+Col 173.8bc 101.8 23.24b 84.9 1.34b 83.8
+SF 0.04% 182.2abc 106.7 25.24ab 92.3 1.3% 86.9
+SF 0.04%+Col 174.0bc 101.9 22.21c 81.2 1.28b 80.0
+SF 0.08% 186.7ab 109.4 24.29bc 88.8 1.31b 81.8
+SF 0.08%+Col 187 .9a 110.0 23.72bc 86.7 1.26b 78.7

Ya, b, c . Values with different superscript in the same column are significantly different at P<0.05.

For Col and SF, refer to Table 5.

Table 13. Weight of small intestine per unit

length!

Dietary Weight of small intestine
groups Upper % Middle % Lower %
S.I control S.1 control S.1 control
g/10cm % g/10cm % g/10cm %
Basal diet 1.87a 100.0 1.14a 100.0 1.45a 100.0
+Col 1.47> 78.6 1.18b 83.6 1.21b 84.1
+SF 0.04% 1.58b 85.0 1.29ab 91.4 1.10b 76.5
+SF 0.04%+Col 1.37b 73.2 1.17b 82.9 1.19b 86.9
+SF 0.08% 1.46b 78.0 1.14b 80.8 1.13b 77.9
+SF 0.08%+Col 1.35b 72.2 1.25b 88.6 1.10b 76.5

Ya, b, ¢ . Values with different superscript in the same column are significantly different at P<0.05.

For Col and SF, refer to Table 5.
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HIE R E¥ BA MRS mokiil, BRI,
EAHEA 2 gERe] HERA Msia ves]
< HAHET 5 BEN EEs 2 ¥nh ol s
FME ekl B el 2 B el o R
HIERE o2 Regol MES @RS MR
HEY &ES v ook, oo} 2 HEE LSl
B RS JIAY RS B FEH
A Bhel e ol Qo BR BFEVL
Hefrel el BOR Bel ) HIHME Y R, £k ~
Ed|la Sl o3 HaEol WA HEWo| |
slo] K& TiFolz| L Bagol BAES T KRl &
gk, &3 FEMREC| M\shd AEMREAM B
EslE oy s HR B840t BES fiEE
A e olwl FES TR REEENY 4
wipel wolul BEER-E AUEs]Y) olFol AZ 2
T BERY Rl VheR]A] e}

HUEWHE IV AEREE RET 58 KEo 5%
BRholv iAol HeRAY B obe} HILE RO F
B M HIEI2 B ME#e] TS HEEA7e
24 FKEY HfEE B EEA oks el ik
o2 ZEST Udevl F REIMEZ AEEEDkol
P £EHE S = - AEAdE Aol
SR

BiES HEES vsle] SF 0.08%FEolA 8.
8%, SF 0.08%+ColEell4 7.5%2 HEH: A
=R SF 0.04%E 2 SF 0.04%+Col Eol]
AE BEMES UNAIT 2.3%~4.3%7F ®n" A

©2 yeht o= Cole 5(1968), Hale & Newton
(1979), Tortuero(1973), Pujie(1975), & %
(1984b) o] et vlsz3lgict.

PUER EEEEES ColBE &ML UA=R
Aokt 4.4%8R8=]o] Nelson 5 (1962, 1963),
Pensack = Huhtanen(1963), Parasad(1970), %
5(1982), # 5(1973)o} #MEF vleb wiksile
o], HTY Ee ARy HEthl AEHel el
ohe @& 5 (1972) 9] #iet —EElksict.

b AR EEEe S REES] EESRE
sl Col Boll ®lsle] SF 0.08%EE FEMS
BEHA WAt 4.4%7F o] BE=UL SF 0.
04%EE 2.1%7F Eolxle A2F vebsict,

SF 0.04%Fxch= SF 0.08%Ee gl o
gt3 SF 0.04%+Col ¥t} SF 0.08%+Col [&2]
BigEe] We Aoz vehl Koz HidHe
A fdol BfRlol iwhnEl AWEIS Kigol ot
BERY selxle A EAInE o] HEEo S B
EZ 4 Aok, ok SF 0.08%ES E®
Streptococci Bl 23 coliforms #fER] #idk
# Col 10ppm 9] FE{EHA R} t{% Zwd Zo] opd
7+ A7t

ERVRAE-S SF 0.04%ES Bite 28 EEE
A R R BEME U dEE AR Jeuich
AN REREE HEEXC 3.3% BF e
H o] Reid 5(1964), Parasad % (1970),
Nelson 5-(1962)) st wlsldom, 1.68%
~4.62%9) UEER7 Aok & % 5 (1982)9 &
&l —FEldw. SF 0.08% Bl 5.3%7F UG8
=] o] Pollmann % (1980), Haled} Newton
(1979), Pujie(1975), Tortuero(1973), BE %
(1986), ¥ 5 (1984a, b) 2] ek wlszsbaict.

HER FIHES HEhve A8l ZBe=A &
Ak FpEaye 2 HREYC ZE FHEECA %
WeEmez fAIGdE A £ 4 ddeH E
total carbohydrates ¢ crude fat ] Flfteo] So}
Tortuero (1973) 2] $Ee} w|s=sAl viebsich, 3
BB SF 0.08%Ex Hid#l Col BEr HRET
DA FlREe] HFA 2L el

# K e Streptococci 5+ JIBAF-EH SF

)

)

7

>
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-8R A ARN e Wivl BE=ded SF
0.08%E2}+ SF 0.08%+Col Eell4t 713 vho] #n
H Aoz Jehgm, 3FHEH+ ] Lk @hnglel
TEAR #EEEIch, Coliforms & HHREC] v]8hed
25 FHEENA FEM UA = dHEe 2
ol ¥ Re 3EA e Jehl tafesila,
SF 0.08%E$ SF 0.08%+Col BollA 714 Bl
sl Ae REYT 4+ s

ol9} & coliforms 2] #A9t Streptococci ¢
®ine Cole %(1968), Huhtanen# Pensack
(1964), Francis 5 (1978), Kochowicz(1979),
Muralidhara 5(1977), Porter & Kenworthy
(1969), Pollmann% (1980a,b) Sandine %
(1972), Tortuero(1973)%-9) #%el —Bdhe A
olf:, HiHN BEEer @ ColEAXE 38
B coliforms o] H&EME Ut H7H BEHAE
o]= Huhtanen # Pensack(1964)0] #t&3&F whet
B]%dE Aol

oA coliformse| HAd HEEAML FRRK
o] =l EHMEE ¥ AoE dEhd
coliforms & #st REMGESE BED ME7E
£ Aoz A7 & gloh,

IE Y samples 39 Streptococci ®F coli-
forms S ¥ AR MY RS v o
ehdtl. Coliforms & $REd #|8le] =& FHE
oA HEME UA WAERT Streptococci & Col
EE B RE SF-68EECA Ehsle RAe
HET 4 dddh. TEAY ColEolA= FE#S
glgiAlet %4 Einsgied ol HAAl colistin &
coliforms #iij 280l 23k Ro2 A7},

AN Aol depmiel HiEmel Bl oJd Ao
A EEE £ 4 A FEE Sl ZRE ¥dl
SF 0.08%E+x 9.4%, SF 0.08%+Col Bt 10.
0%7} AelAl Aoz velxked ol& BE 5 (1986)
o] #éke} RS E Aot Wem ¥ FA= HE
ol w|5led 2 FHEEANA AEME A Ho" Ao
2 Jeht) ol #E 5 (1986), Istifanus % (1985)
o] #et —3kalglenl, MEe Ao FAZL B
A% FhE Bt ST Kol ¥l wis} 3ol
coliforms 53 2-& HEMEHC| Moz 29
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abeto] ZAlE]e] Zolr} ZFojal Aoz AZH T,

ATz e Hujsle ofeirix S4s) F
o tlLd 4 RfemoE /NgHEo] FAHA
Ae olubalol wiel Rl 74 Aes A7EY
| Aol A7 zA g AR o] FoiAA] &
fomg o] Bofol thate] o HFul zAR widl
27} glekn £t

¥4 N R el FAE AT BR
B Nl A $HREC wliste] 72.2%~85.0%,
g MBS 80.8%~91.4%, TEB /MBS 76.5%
~86.9%kito 2 el #HEHl FEMELS UIA
gt FER /Mol ThY Bl S e Zeg N9l
o},

Pk e BcrRs 2 oo AEssel SuEn
o] Hhne BB AolA KRN S Hiflsle AR
S EIAA ME# 9HES dEET FAldl BBERe]
FANAE AL Biksld B%ES BKE 2o F
5aH Sla AT RIS B KRS R
e RV e Aol 4HHE A Ak, 23
HERE BB FES B £RER BEY B
RS Hate s HErd o HEE EEES Bk
ol FA} uld Aeg Jeh) miEEe] B &K
o} EEHl PUEWHE BEfRK dv &2t
At fRRITEIE EEAERE RStk Az,
w3t HdBel £ENEE EEY EEES miEe
KR 2 EEIC] kiko] 28 o FiEE AY v
28} ko 2 vieht} EAS LEMS e A B
o}

vhajeto 2 AERHS] FIKED BOKS T o
SF 0.08%E7} SF 0.04%E2ct 25 puke] %%
& Aoz el & REEEEZ v o] RiolA
FR e 358 SAllA Y] FkiES 0.04%%
ohe 0.08%E7} o) BEsicle Azksl,

fdr B oHe

7;
(o}
o3

V.# B

A K FIZBol A BB Streptococcus faecium
C-68(SF) 3+ 4% colistin (Col) 2] ¥5 =+ ES
Bl FAe3 A ATE wsel =lale HES
Frsly] S5k ®ieslich.



A 59 2AF 2529-F HREled Col 2 SF
£ AHrhslA g2 7lzAlgT(ET), J1ERAE+
Col 10ppm A 7F¢, SF 0.04%7T, SF 0.04%+Col
10ppm 7, SF 0.08%7, SF 0.08%+Col 10ppm
T % 64 HeF5 Fck. SF 0.04%79 SF 0.
08%T-2 Streplococcus faecium JT4-= A5 g
747E 7X10%, 1.4x10%707F Sl =% sigdy, Alge
St ke FYE 2 sl 13 Folskict

FAERS #iTElv 3o BEENE ¥R AT
o BMLE olotu 7] Hsled v o AIXZ EE M
2 FHoz sl #Esida, BN MR
MLE FASZ) el 4o 73 ol Aeld 94
BHEAIA AR N85 k] dlE#e] o
s FAsI .

& BEE RHEke] 8% AAke e
A3l 379k 67 23 el sl KSR
< Ristda, 7% 74 BEE JIZ 94 WA
A Mg Relel AR miEsleh.

T FA#S SF 0.08%(2.37kg)9t SF 0.
08%+Col (2.34kg)-& &It pREEE~7F HHRE (2.18
kg)¥ch frojHo e ¥ekor}(P<0.05), che g
B FAzke MR vlsle] HEId ZRAF
Ao}, FARIERELS SF 0.04% 5 A3 =5 &
MESe] HREERC o %=L (P<0.05), &
Y, MEOY, MR, & pokitdh 3 ke 2%
F#o| witEe A 712k W SF o Col 9] el o
LT & 4 Al

B2 SFA7e # F Streptococci +
A4 A F7hEAEd SF 0.04%7F< SF 0.
08%7, SF 0.08%+ Col T-ollM+ #athyel F4
o] FE=Ach(P<0.05). 2elvt colistin ] HiBR
fmell £18k Streptococci ] #Mbe ¥ 4 2l Col
3} SFete] BE IMIECIAME Col#fI7b Stre-
ptococci 9] kol viv B ¥ + oot
# 59| coliforms 4= SF ¢} Col 9 #Hine fk+e]
tafoll ofsf RS HWEATH(P<0.05). 2y
SF 9} Col o] BAICR: 822 4 il

B MEES] o WMLE WEo MR M
22 S Jehych,

A el SF 0.08% 7%+ SF 0.08%+Col
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10ppm FoilA SF & #a@stx| 42 EHEE Y ct 10%
Ax FosiA 71 Aoz ehddh(P<0.05) . 28
U /gel Tl (empty weight) £ HEIRo| ulsied
SF 0.08% 7% SF 0.08%+Col Tol4 ~h9]%
=, Col# SF& ¥i% ®v RA HEd =& %
B9 Bfrgelw METAE foi4 oA wmd A
S £ 5 A (P<0.05) .

2090) RS 2 o SF7l 0.08%d0% Eell
A BB A% Bl b £ o2 Yl
ek, 10ppm ¢ colistin e SF o} BAYS
1} 10ppm 2 Hfgnte 2= AL BIENR == B
W osE aMbel ZAold 2 o AEsirl 2dle,
SF 9} Col& /Mge ¥ FAE ghAl #8bA7le K
ol ok R}
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