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ABSTRACT

In order to study performance enhancing effects of supplementary antibiotics (avoparcin,
nosiheptide and enramycin), two feeding trials were conducted. In Experiment 1, 1,040 male Arbor
Acres were reared in floor pens for 6 wk. Chicks were assigned to one of the following four
treatments: Basal diet(B), B-+avoparcin 10 ppm, B-tnosiheptide 2.5 ppm and B+enramycin 5
ppm. Each treatment had five replications of 52 chicks each. In Experiment 2, two antibiotics
(avoparcin and enramycin) were compared in 2x?2 (antibiotics Xsex) factorial design. One thou-
sand broiler chicks were reared in floor pens for 6 wk. Each of the 4 treatments had five
replications of 50 chicks each. The results of Experiment 1 showed that antibiotic treatments
(enramycin, avoparcin and nosiheptide) significantly(P <0.05) improved weight gain. Feed /gain
ratio of avoparcin treatment and enramycin treatment tended to be lower than the control but
they were not statistically significant. Dressing percentages were high in avoparcin and enramycin
treatments compared to the control and nosiheptide treatment. The number of E. coli and Cl.
perfringens in ileum and cecal contents were decreased by antibiotic treatments, Moisture contents
in excreta of the birds were not significantly affected by the treatments. Leg abnormality and
mortality were not significanly different among treatments. In Experiment 2, weight gain was sig-
nificantly (P<0.01) different between sexes, but not between antibiotic treatments. Significant
effects of antibiotics (P<0.01), sex (P<0.01) and interaction (P<0.05) were shown in feed in-
take. Feed/gain ratio of avoparcin treatment was significantly (P<0.01) lower than that of
enramycin treatment, Leg abnormality and mortality were not significantly different among
treatments but those in male broiler tended to be higher than in female broilers. It was concluded
that nonsystemic antibiotics supplemented to the broiler diets suppress undesirable
microorganisms and improve broiler performace in general and avoparcin was most effective in im-

proving feed /gain ratio.
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SAALE FAA ] Ht e AlRESS
NAstATHE e B vt vk (Marusichs, 1974;
Bunyan %, 1977; Jeffries 5, 1977).

Avoparcing Kunstmann 5(1968)°] 28] Hx
2 Edo)M 228 Streptomyces candidusol 23] A
8 glycopeptide 7159 BAEA agdd T
FAZQ Aoz geiA slon YR F4ER
2 o2 widE o] 2Rl 78R g 0]
2Ut}, Kirchgessner$t Roth(1981) &= ©ral oL} ly-
sine g0l 7125218 ) avoparcin®] 4¢E &
Y= Folthn dlHa, ALRES 9A) AlEFA o
AR o o 2ol 59} Spoerl#t Kirch-
gessner (1978) & SAALE ) 7.5~15 mg /kg2] avo-
parcing H7}3F3-E o AlE 8 18o] HHF 3.6%HAE
AENTEE B sl on, Roth-majers Kirch-
gessner (1976) & 10 ppm®] avoparcin@7}A] ALE
27-89] 7%, Hofshagen Kaldhusdal (1992) =
#12 Leeson 5(1980)% S|AASO 7.5 ppme
avoparcin F7H] Al 8 F-go] Zhz} 5% Xt
I 2385 th, Wakabayashi$t Yamamoto (1990)
o &8l avoparcing H7lelYS W AR e
aminopeptidase®] ¥ o] Z7}5la ghua o] halel
23 ofrlieste] 471 Sosl 58 gEE oln|
=qk FFo] W 8AAIE Y avoparcing HIHA A
A& ALE E &) A AAFH

Nosiheptide+= Streptomyces actuosus®l <} A
oA peptideZl &2 FHERA2N TFU ol
&3 Aoz deix] Yk, McGinnis $(1978) 9
o3l SAALF A nosiheptided] HrlpFo] nix
%=(221 ppm) divt A5 =(0.35 ppm) g 25 =
A, AlREE] FsHAl(P<0.05) Ad=HUT R
sttt

Enramycing Streptomyces fungicidicus®l 23] A
A= polypeptide A%< FAYHolt, aHSA

ol HaliE FEFol 93 RAAIAE 2HaA
2or] AAG FABAR ;A o) oA gkn

2o
g FrEA gt (Feeding, 1991).

MAEES] S50 sl ALREST HFEo] A
et Muir F, 1977; Stutz} Judith, 1977). &
AN A FEBE doT)E Cl perfringens®] 5
7h 7P gl Eolxled Algel gAA)
(efrotomycin, bacitracin 2 thiopeptin) & H7}3}
BE2XR CL perfringens?] 48 72 4 vtz 3}
RTH(Stutz &, 1983a,b,c; Stutz#} Lawton, 1984).
Hofshagen¥} Kaldhusdal(1992)2 A& 7.5
ppm?| avoparcing H7}HE W AW CL per-
Sringens®] F2& EHH o2 JAlsigiviy Rty
=3

B Age] BAe AR R AR E HEFA
gAJAQl  avoparcin, nosiheptide 221 enra-
mycin®] AZYPE2] BAAFFNA SAHIL] A2
A e SFES v AESI] Y& AAlsigen 1
2+ Alge] dx M=ol F9 avoparcin® enra-
mycin Ag& Adste] FAA 9 w512 S FAE
st7] A8l 23k Al S AAIET.

A ik

1. SEReH

A 13 ATE 204 AFS-R AlFALR 9] 7| Ruj
= Table 13} o] NRC(1984) 2729 calo-
rie /protein H]&o) F3&}o least-cost formulation
A o3 HAAHUAL. APl AMgE A=
avoparcin, nosiheptide @ enramycin®. @4 7]%
Atgol 2+ Az ARe] AZ4F2) 10 ppm, 2.5 ppm
123 5 ppm & A7) Ae)Aksdl Hrleld

2. EEsEit A ERERENE
Al 1elME 2 233k 84 3ol (Arbor
Acres) 1,04078 R3] FH/INZET, avo-



Seo et al. : Antibiotics and broiler performance 85

parcin 7}, nosiheptide M7} 281 enram- S =43l
ycin 7ol 448 SHHE O R whEY 5284 ER
AERESAT. 4, Bk A%

Ag 20 Me 2t 23kt SA Hole] (Arbor Ac- A 19 Al FRE 3 7 X BEA
res) 1,0005%(t-4 2 5005°4) & #tste] 2x2 & | 7Hg 23 groupe AAste] AT 5074
A(FAA x g ) Al st 44E] F, avopa- AFE 57343 F 2435t 2, A (A 2353 A
rcinX %A, avoparcinX ¢, enramycin X F#, 374% AloloA Ae), WA, ERA g3 F Aol
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GBS

5. mEH ST Wee

3. eEtE Ag 1014 14, 28 EEl ZF AT seHE
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AFASH ST S groupB 2 AFH ABHHF AN LES FFHoz AFHS S FrIFFHAY

Table 1. Formula and chemical composition of the basal diet

Item Starter(0~4 wk) Finisher (5~6 wk)
Ingredients, %
Yellow corn 53.45 60.11
Soybean meal 32.18 24.13
Rapeseed meal 4.00 6.00
Animal fat 4,00 5.00
Corn gluten 2.55 1.45
Calcium phosphate(18%) 1.85 1.68
Limestone 0.57 0.51
Broiler premix!- 2 0.50 0.50
Methionine-50%% 0.39 0.20
Salt 0.39 0.29
Lysine-HCI(78%) 0.08 0.08
Coccidiostat? 0.05 0.05
Total 100.00 100.00
Chemical composition*

ME, kcal /kg 3,000.00 3,100.00
Crude protein, % 22.00 19.00
Lysine, % 1.20 1.00
Methionine-cystine, % 0.90 0.72
Ca, % 1.00 0.90
P, % 0.75 0.70

! Broiler premix provides followings per kg of starter diet: vit.A, 16,000IU; vit. D 3,3,2001U: vit. E, 50I1U;
vit. By, 2.6mg; vit.By, 10.4mg; vit.Bs 6.5mg; vit.By, 0.4mg; vit.Ks 6.5mg; niacin, 52mg; folic acid, 1.
3mg: Ca-phosphate, 19.5mg; Mn,70mg; Zn, 50mg; Fe, 60mg; Cu, 10mg; I, 0.5mg: Co, 0.3mg: Se, 0.2mg:
ethoxyquin, 125mg.

2 Broiler premix provides followings per kg of finisher diet: vit.A, 12,0001U: vit.D;, 2,4001U; vit.B;, 2.0mg:
vit.B,, 8.0mg; vit.Bg, 5.0mg; vit.By, 0.3mg; vit.Ks, 5.0mg; niacin, 40mg; folic acid, 1.0mg; Ca-phosphate,
15mg; Mn, 70mg: Zn, 50mg; Fe, 60mg; Cu, 10mg: I, 0.5mg; Co, 0.3mg; Se, 0.2mg: ethoxyquin, 125mg.

3 Cycostat (Cyanamid Co. Ltd) for starter and Cygro (Cyanamid Co. Ltd) for finisher.

4 Calculated values.
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Table 2. Media and culturing conditions in Experiment?

Selective Mainly enumerated Incubation Incubation
media organism methods time (days)
NN agar!? Cl. perfringens Gas-Pak System 3
DHL? E. cols Aerobic condition 1

! NN agar; neomycine-nagler agar (Mitsuoka, 1980).
? DHL; deoxycholate hydrogen sulfide lactose(Eiken Chemical Co. Ltd, Japan).

(Mitsuoka, 1980a)c] & A&yl do} £ & Atk Al 2 Minitab programg o] &3} 2918
4CR ¥ nasigh AFT BUNEE 1 g2 F71A A& ArE o X|H7tke] Aol Duncan’s
gladol g mle} 412 & 10 oA 10710 74x] @A F o multiple range test(Steel® Torrie, 1980) 2 &2
2 FN3h 5 F7 Qguix) Fdo) 4z 3 28 A stA
A sampled 0.1 mL¥ HEA7|T ¥7)3 (Gas-
pak System, BBL Microbiology System, Coc- R “,!J =R
keysville, MD, USA)2.2 &2 37|80z wjuks}
Art, Meu]x) 2 wjdzde Table 29 2o}, wl<k AlE 194 doil Xl FAZ, Aleddw, A}
T AY = 7 plated] colony- forming unit 5978 % AL 3k A= Table 394 e
(CFU) & AXE loge2 2 gAlel o nge 25 uho} g,
of th3t 542 colony 2@ AM=Z3e), 12ke ¥z} AL FAAAE T 2Tl vle] F-siA
AR, 3714 AR Fof wgor A s (P<0.05) ¥4==wl enramycinT, avoparcin
o} 2 nosiheptide 77} 271t} 242} 6,.3%, 6.0% 2
2.7% SH %] E3ich,
6. s83ko| ~FEY £ AR H T oA HEgto] Mg Ae w
Al 1014 Alr o] A B9t 2, 4 22z o F==] gksket,
6% o XIUF owrE oz 24N ESF REAHT AR 2T M= avoparcin 7} 1.972 718 @b
ALY FEFTFS AOAC(1984) b o)l Z3lo] A& S enramycin77} 2.00, nosiheptide 7:7} 2.02 =
& drying ovendll A 70CE 48A17HEQH ARAIZ & 2|3 FH/FETIE 2.04 £2.2 JeRdou 4%
&3t frelde ek 2 dgoA] avoparcin M7}
enramycin 7kt t)ET)] Bl&] AFEQ 780 3.
1.Cizjo4 W sHAlE &K 4% 2 1.5%7} AAHA=] avoparcin®. 2 AA)&
Al 17 29] AlRA o] 285 F AEz de AlgollAl Spoerl®} Kirchgessner(1978) = 3.6%,
old& FA3 e FAPEL curled toe, bowed Leeson 5(1980)2 4.1% =2elx Roth-maiers}
leg, swollen hock 28]7il twisted leg & 4F&E Kirchgessnere 7%9 Al2.878 M7 99
Sz BEFIATE HARE S Aol At v 2 st
Agl Zhekgo) 213k R el E Z AT Z=A&N e enramycinT 8} avoparcint7} zhzh
68.40%, 68.25%= F-H71HET2} nosiheptideg)
8. #eat AT 66.91%, 66.80%1Rct ¥A uUElgEdl Yama-
A E Aol Al 1 BAEXS AAE moto®} Wakabayashi(1990) & SAALEd] avo-
o iz AR T F9xb= orthog- parcing F71slASw) HHR o) Frlstn R4

onal contrast{SAS Institute, 1985)°l 2} A5} F-2o] AslEy RustEon a4k =(1990)
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Table 3. Weight gain, feed intake, feed conversion ratio and dressing percentage of male broiler
chickens fed diets supplemented with antibiotics in Experiment 1

Treatments
Age ; — , SEM
Control Avoparcin Nosiheptide Enramycin
Weight gain, g /bird
0~4 wk 1061 1087 1074 1118 23.5
5~6 848 936 887 912 40.9
0~6* 1909 2023 1961 2030 37.2
Feed intake, g /bird
0~4 wk 1888 1882 1858 1917 24.8
5~6 2003 2108 2095 2136 58.3
0~6 3891 3989 3953 4053 68.2
Feed /gain
0~4 wk 1.78 1.73 1.73 1.72 0.02
5~6 2.36 2.25 2.36 2.34 0.07
0~6 2.04 1.97 2.02 2.00 0.02
Dressing 66.91 68.25 66.80 68.40

percentage?, %

1 Weight gain: control vs. antibiotic treatments; F=6, 83(P <0.05).
2 Mean of 50 birds per treatment,

Table 4. Ileal microflora of broiler chickens with different dietary antibiotics at different age, cfu in
logi, /g of ileal content in Experiment 1!

Treatments
[tems - - - -
Control Avoparcin Nosiheptide Enramycin
E. cols
2 wk 6.00 4.48 5.08 5.10
4 6.15 5.18 5.89 5.79
Cl. perfringens
2 wk 6.39 5.18 6.03 5.73
4 7.36 4,15 4.76 4.34
! Mean of pooled samples from 5 birds.
& SAA R avoparcing FH S W =H &0 T PN E. coli®] ) 2Tl vl $8A A
ZFE ATkl At 7V S0l RSIth. Cl perfringens®] FX& BE A&
&3 )88 vAE HAAE R Table 4, oA 25Fel uls) 4FHNA Wtem ol
5olM B vpe) ok AelA E. coli®] FAE B v &) APA F7rell A Rt
E Aol 2R} 45FelN I & A ool Aie SAANES A HIM] A CL
o] Ygiem Aol 2 TR s perfringens?] FX7} A O 2 HIAHATE Stu-
A JA7Froll A F27) EUATY. Cl. perfringens®] A tz9} Lawton(1984) ] d@Azet FAFSIHT. Ya-
ZE v 2T vlE) gAA Aol gk mamoto$} Wakabayashi(1990) = Cl. perfringens

=38] 4579004 2 Foz i, b gl A Ade dosle FE aeld
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Table 5. Cecal microflora of broiler chickens with different dietary antibiotics at different age, cfu in
logys /g of cecal content in Experiment 1!

Treatments
Items B ; - :
Control Avoparcin Nosiheptide Enramycin

E. coli

2 wk 8.41 7.12 7.17 6.97

4 8.10 6.99 7.39 7.21
Cl. perfringens

2 wk 7.22 5.88 6.26 5.92

4 6.15 4.90 4.90 5.62

! Mean of pooled samples from 5 birds.

Table 6. Excreta moisture content of the birds fed diets supplemented with antibiotics in Experiment 1

Treatments
Age 5 ; ; - SEM
Control Avoparcin Nosiheptide Enramycin
wk %
2 77.9 77.6 77.8 79.5 0.63
4 81.0 82.7 81.1 80.7 0.77
6 78.7 78.5 79.9 80.5 1.23
Means 79.2 79.6 79.6 80.2

Table 7. Leg abnormalities and mortality of broiler chickens fed diets supplemented with antibiotics in
Experiment 1

Treatments
Age - - - - SEM
Control Avoparcin Nosiheptide Enramycin
Leg abnormalities, birds
Curled toe 35 27 44 37 1.81
Bowed leg 2 3 5 4 0.37
Swollen hock 3 4 2 1 0.27
Twisted leg 3 4 7 6 0.43
Total 43 38 58 48
Mortality, % 5.6 8 6 5.6 0.91
AvoparcinZ o] fF& x| sh=d] W gz ojat FEE vE Rolghe ddde 28l 4 Xzt &
i &9 e, Hofshagen# Kaldhusdal(1992) & 2 o3t zlol= LERGA] ot} Aa)F o2 25 o v
AAFE S avoparcing 7.5 ppm JA7FsHE AW CL 3 4FPoA o7t FUEA T 65FCdE AR
perfringens®] F40] o7 At B s} Zadhe A8 e
e}, A 1A ek thelolgwt ALl tg At
2B FEGFS Table 6ollA HE vie) o} = Table 73 2o tiglo]dE 0.2 curled toe
YA oz vFrY AL ALgol KEIH & 7)o BT

7} Aok G A 7] wlgel] AR SRS E 2 A9 d3 telolAEL avoparcin A 7ol
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Table 8. Factorial analysis of the performance of broiler chickens fed for 6 wk in Experiment 2

_ Treatments Weight gain Feed intake Feed /gain
Antibiotics Sex g /bird g /bird
Avoparcin Male 1871 3634 1.94
Female 1627 3322 2.06
Mean 1749 3478 1.99
Enramycin Male 1870 3881 2.07
Female 1635 3356 2.05
Mean 1753 3618 2.06
Effect of

antibiotics NS hid >
sex > - NS

antibiotics X sex NS * *

*P<0.05, * P<0.01, NS; not significant.

Table 9. Weight gain, feed intake and feed conversion ratio of broiler chickens fed diets supplemented

with antibiotics in Experiment 2

Treatments
Age Avoparcin Enramycin SEM
Male Female Male Female
Weight gain, g /bird
0~4 wk 9534 8578 9534 8618 9.61
5~6 918~ 7708 9184 7748 16.47
0~6 18714 16278 18704 16358 20.55
Feed intake, g /bird
0~4 wk 16988 1549° 17854 1576 26.13
5~6 19378 1733¢ 20964 1779¢ 21.65
0~6 36348 3322¢ 38814 3356° 36.66
Feed /gain
0~4 wk 1.78° 1.81° 1.87 1.83° 0.02
5~6 2.11° 2.30% 2.28° 2.29% 0.05
0~6 1.94% 2.064 2.074 2.054 0.02

abACMeans in the same row with different superscript are significantly different (**P<0.05, #BP<0.01).

A 7} @A ERESH nosiheptide H7HolA] 7F
2 =oou} Aol Fog Aole /ST HItE
o A= 2t M el 3 2ol& glATt.

Ag 2¢] A3 Table 8, 914 B vioh 2-2H
ZA e Aol wet {2 (P<0.01) zhol7k A

o YA FF

YA x B o] T2 A

o] folg ARL WAA R ABHAFE

A F57, 4

-O
9

(P<0.05)¢] 1A= AT
F ZFFo) glo}A] avoparcin AT} enramy-

SO "}

o= ©—

%, Aol wa} felg (P<0.01) F3o]

o gaAxEe] FEHEE FAF (PO,
05) GBS ebAT), AR R TEE FAAZF
& els (P<0.0) 3
folge ggiem T LY Fage

Jout Aol me

e
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Table 10. Leg abnormalities and mortality of broiler chickens fed diets supplemented with antibiotics in

Experiment 2

Treatments
Ttems Avoparcin Enramycin SEM
Male Female Male Female

Leg abnormalities, birds
Curled toe paralysis 3 0 4 2 0.30
Bowed leg 0 0 2 0 0.12
Swollen hock 1 2 1 0 0.24
Twisted leg 2 0 3 2 0.26
Subtotal 6 2 10 4
Total 8(1.6%) 14(2.8%)

Mortality, birds 9 7 9 6 0.61

Total 16(3.2%) 15(3.0%)

cin 2 7 avoparcin ¢ZAT9} enramycin 4 mycin®] 32 ¥W 72A3}7) Y3l 23 2 Al

THE Fo5A (P<0.01) #3ich

AL @ 7oA = avoparcin AT} 1.942 7}
Z ¥kom enramycin AT} 2.05, avoparcin
AT 2.06 28] enramycin $ATI} 2.07 4
o2 yelgten avoparcin 23177} B2l ol v)
std  folstdl  (P<0.01) @i HAMRo=
avoparcin A 2]7& enramycin ] g]o] Bl&] AL
8780] 0.07 & 3.4% Z934).

tigjo] Aol th3k 2ok Table 10004 H= ul9}
21, avoparcin 37}97} enramycin 37} ER Tk
SA e 3lo] SR BT e A3kl QUi
ey FAA 9] ARgo] T o) dFe) FFe Ul"]‘:}
= BiE glot #Akgd oMz 4=:310]
HArkgo] 2 Aoz velgort A7t 28 2}

ol flen Ald 1, 2 FEHoE Al YAL
F=2 FAKS(SDS; sudden death syndrom)ol €3k
ZolFrt,

HdEHO R ol v|EpA FNAS
7Ve o BA fle S
< 7HeH, 53] avoparcin®] 3¢ AlE
Ndshzdl 27EQ1 Ao s vehgo),

SAALR A
TES AL g

a7EE

mE

&4 =4 avoparcin, nosiheptide 2 enra-

NES ArEAT AF 1 2k 28k $A 7o}
2] (Arbor Acres) 1,04048 #Eik3te] 651te] AL

AlEE AHAEI T FH7F o=+,
avoparcin 10 ppm 37}, nosiheptide 2.5 ppm 3
7F+ 18]I enramycin 5 ppm H7VE 5 4xg]E
el SRbE kR 5244 gkl o)ulX) 3l ), Al
d 21,0005 (&4 2 500524) & ksl 2x2
[AMA (A xgd) o) 23 448 =, avopa-
rcin X 3,
enramycin X @Zo|lem 7t X sukE ) whEw
5074 B X1 stA ).

AlE 14 Aol A FAA H7brgL thzTo) 1)

AlgdA =

avoparcin X @3, enramycin X 7,

3 FAge] FosA(P<0.05) &= Tt AR
T doiMe A Fo e EFET we
738kl Ao avoparcin?¢ enramycinT= o

Z7ET AR 2780 AHHot SA g9
2= Q1. Enramycint-9} avoparcinite] T A&
< Y Z7} nosiheptide 7B oF =i}, W aka 3)3+

NA E. coli & ClL. pe;frmgms-J = A Hol
ANA ZA A=A B EEFS A2zl
ol gk zfel7t gldt). the °1’E~}%—‘Jr HARE-S Az
ol el Zbo) 7t gisitt
A9 28] A3 FAFE ol «l?‘a (P<0.01)
FIFE Lot A FRo e G YTk
AtEAAFAF oM A (P<0.01), A
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(P<0.01) 28laL ol& Az=t4 (P<0.05)°] #2
3 4L nFuh AR L8 A TR wet
98 (P<0.01) #H)7k 9lo] avoparcin )77}
enramycin i}r’/]—?Oﬂ Hl3) Al &0 3.4% =YL
= AdEe] o]gde vehtA egstet. vhel o4
=5 31]*}%2 7‘%’47}"1] frolgt Zol7) gl ot 3
o] YA KT} =& ko] YUt

A2H o2 HESFA PHAE SAAE H7H
BRSANAAETES dAsln Yo TS 7t
Zomn, 3] avoparcin® AR QT8-S 7R sh=H
FapH oIt

(A2 : 3MAA)|, avoparcin, nosiheptide, enra-
mycin, A, FHATE, SHF, AR 27E)
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