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An Investigation on the Anitibiotic Resistant Condition and Label-Stated of Domestically Distributed
Livestock-Environment Improving Agents. Choi, Jung Eun and Eun Young Lee*. Department of Envi-
ronmental Engineering, University of Suwon, Hwaseong 445-743, Korea — A study on livestock environment
improving agents was conducted; top two brands (A and B) in the market, bottom two brands (E and F) based
on market shares and two newly developed agents (C and D) were measured for viable count and tested for
resistance towards antibiotics prohibited against livestock feeds. Test results revealed that the measured viable
count of agents A and B matched those on the labels were identical; however agent E lacked information on
viable counts nor the intended usage, while the measured viable count of agent F was less than the label-stated
count. No correlation was found between the antibiotic-resistance test and market share, and most of the
agents excluding B were found to display resistance case of Lincosimides such as Lincomycine and Clindmy-
cin, resistant bacteria were found, with the except of agent B. Amoxicillin, Ampicillin and Penillin (type-
Penecillins) and Erythromycin (type-Macrolide) were shown to contain resistant bacteria, with the except of
agents B and E; the same for Norploxacin (type-Quinoline) and Neomycin antibiotics. Aminoglycosides such
as Gentamycin and Streptomycin contained resistant bacteria, excluding agent B. Oxytetracyclin (type-Tetra-
cycline), which is banned for use as resistant bacteria showed the highest sensitivity among the 12 antibiotics,
revealed positive results in the test for resistant bacteria; again excluding of agents B and E. These results
reveal that many agents contained resistant bacteria despite the fact that they were prohibited; this calls for a
more accurate display of the facts and specifications, systematic distributions and strict verification processes
of environment improving agents.

Key words : Antibiotic resistance, livestock-environment improving agent, microorganism

M E o

elx Qloh2, 3, 10, 19]. 51412k $H3A7} 25t A}

S5, Aae] el PUERN shet A9 4

G w3

S = 37 SAEl ARRSle] AzbelA 744 ¥
A4 UVE?«] Al A3t WAESe] o] FoiA 7PeA]

wol7] S50, Absel FRYAL} E}G}?ﬁ] X]iﬂ A7vst
(L, 91, s7kelA A =3 £ Qe iy 5 3}1/}01 1A
EAAE ol8ste] A3 7H/‘d§ %‘:E} v 7N
Ao FE5E vAE ARl 7N BeEa
UEel® B3l o Egolut 115%01] A3 A= F2A
A7F AR = JA 2 Aeelnt. £0Fe Mx AR

SEEA o2 B AF =g FFsial oo, 71
"k A9 A7 o] FIR I s AR olu11]. AkR
ol A7tEe qAlE duel wAek AR FAld B =
7 BAS Mol g Aol lem[8] Az ol “éﬂ
& A dekdh FARES WA wlSEe] AR EA19
AR EE, A A A Foll foiat A vehd

*Corresponding author
Tel: 82-031-220-2614, Fax: 82-031-220-2533
E-mail: ley@suwon.ac.kr

o =gk A7} SIeH(8, 20]1. 53] AbgtellA EA7F HaL 9l
+ vancomycin resistant enterococci(VRE), Samonella
Typhimurium DT104, 7152 WA Campylobacter 54 i
AT 7P FEeIAe AT STk FEEEA] dele A
TF7F R gle] FEol FAME R4 WAl gk F
LAS AL o] & NAAF 4= ol Wiete] BAE] F8
gt AAoltd16]. LE]sled A AAHE 71EALR A5t
A S & %1117} 73 AR Sl AA ol S
M= AlEE] w2 A gl EAIE] A AR 7
ao gk WQ‘ﬂ AR A5, 6,12]. TEFE F
758 A e FTAE AR Ejhse A 2011
Q7 885, 2012 FEE AW |74 sEe A
o] BHRle] M9t ol AR Au]ste] AN= 3
25%2] wighAl: ) H7HE 34 - 34 3 Tetracycline?)
A 234 AFTEHAA 5T 5 739 AHAIES A
A)sted 20091 ) 18202 39)c)(Table 1).



ANTIBIOTIC RESISTANCE AND LABEL-STATED OF LIVESTOCK-ENVIRONMENT IMPROVING AGENTS ~ 259

=3 20119714 V] 3187 8% Enramycin, Tylosin,
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Table 2. Characteristics of microbial agent.

Table 1. Lists of the antibiotics as feed additives permitted in
Korea (2009.1.1 revision).

Use Antibiotics in food-producing animals (18)

*Tylosin, *Virginiamycin, *Enramycin, *Salinomy-
cin, Monensin sodium, Lasalocid sodium, *Bacitracin
Used for methylene disalsilate, *Bambermycin, *Tiamurin,
animals Narasin, *Apramycin, *Avilamycin, Clopidol, Sul-
fathiazile, Maduramicin ammonium, *Phenbenda-
zole, Diclazuril, Semduramycin

*: Antibiotics Used for Swine farm
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Market share

Item Characteristics Use (%) Ingredient Directions
(4
Lactobacillus subtilis 1¥107 cfu/mL and above First - 1 1/1 fon excretions
A microbial agent spray type 1.68 Bacillus 1%10 cfu/mL and above After | 1 L/5 ton excre tiOI{S
Yeast 1¥10° cfu/mL and above ’
3 kg/400~500 L Water
Usage after dilute
B microbial agent spray type 10.76 - At 300 pyeong, (1000 head)
First : twice a week
After : once a week
C microbial agent spray type - - -
D microbial deodorant  spray type - - -
. . 10 L/400~1000L Water
E bial . - .
microbial agent spray type 0.02 Usage after dilute
F  microbial agent ~ PrY YPS 0.10 Bacillus subtilis 1.0%107 cfw/mL and above -

drink type
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A 822 NA(Nutrient Agar), F-AHFF-& ¥l %] MRSA
(Lactobacilli MRS agar), 5 Y F%o]HF4°2 PDA
(Potato Dextrose Agar) ¥jX]Z o]-&3}5]c}.
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Macrolides A 9] Erythromycin, Cephalosporins 4| & 2]
Cephalothin, Quinolones A €] Norploxacin, Penicillins
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clines Al92] Oxytetracyclin 2] & 127}x]9] 3447} A&
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Table 3. The antibiotic discs type used in this experiment.

No. Antimicrobial Code Disc Catalog

agents potency number

1 Amoxicillin AML 10 ug CTO0161B
2 Cephalothin KF 30 ug CT0010B
3 Clindamycin DA 2ug CT0064B
4 Erythromycin E 15 ug CT0020B
5 Penicillin P10 10 ug CT0043B
6 Ampicillin AMP 10 ug CT0003B
7 Gentamycin CN 10 ug CT0024B
8 Lincomycin MY 2ug CT0027B
9 Neomycin N 10 ug CT0032B
10 Norploxacin NOR 10 pug CT0434B
11 Oxytetracyclin oT 30 ug CT0041B
12 Streptomycin S 10 ug CT0047B

OXOID, ANTIMICROBIAL SUSCEPTIBILITY TEST DISCS

Table 4. Results of the viable cell in each product.
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AA AP disk diffusiontd S ©]-83}92 MRSA,
PDA, NA wjx|ol] 7} u]EAAZE 0.1 mL¥ 53 F, 2
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Table 49 Vel sil. Lactobacillus subtilis 3% 1x107
CFU/mL |4}, Bacillus 4% 1x10” CFU/mL °]A}, X 1x
10° CFU/MmL olAte] gl 72 o2 Frlsle] gle Arle] ¥
Fg mAEAA S TS SH7 A9 25 107 CFU/MmL
o|Ake] F47F A F o] AA 7] ARk dA|sdH. A
fgo] Al BAR] AlE2 10° CFU/ML2E efALS] A
FEo v|ad g2 d4E 239 on, AN 89S )
wE Az} AA] BARR) 9lo] eRERS AFE AMEEE
E F7)=e] el et 3 el A%t ARE Al
I3k QAR gkol, FrIAMEITS] UA] o Ele] Bt
sloich. CAke) E5-8 n)AEAAY 739 107 CFU/MLSE
eRrle] Al FRG v|wA AL ofe] ) A= e, §
f T AR, 9 Sol A ARE AT 9l
2] kol Fr|AlEe] AR oL FiE}A] F3isdvt. DA
9] 2R v EAAE A AL g8X AFSEHR,
ARFR2] v]AE-S A71EA] kol NA X2} PDA wi=]e]]
A AT EAE I AT DA Algse 10°
-10° CFU/MLY] #5-2 §Hh38lx ok she #3 K}
Ax)slgdct. DAY F5-4 vAE AlAl= vl AL ¢k
o] Ft A slolome ALg- 4ol wet el AlER
o AA] A Agof 9le] B kS ARESledof k. B
A AT 559 BAR) B8 vAEAA Y AdrE &
A8t A3} NA, MRSA, PDA2] # Ao A} 107 CFU/mL2)

Item Nutrient Agar Difco™ Lactobacilli MRS Agar Difco™ Potato Dextrose Agar
A 8.2x10” CFU/mL 1.3x10® CFU/mL 4.3x107 CFU/mL
B 1.4x10® CFU/mL 2.3%x10® CFU/mL 1.7x10% CFU/mL
C 5.0x10? CFU/mL 5.9x10? CFU/mL 4.4x10% CFU/mL.
D 3.1x10° CFU/mL - 5.5x10° CFU/mL
E 4.1x 10" CFU/mL 6.8x 10 CFU/mL 1.9x 10’ CFU/mL
F 1.6x10° CFU/mL 1.1x10* CFU/mL 1.7x10° CFU/MmL
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Table 5. Antibiotic resistant test of each product (Unit : mm)
No. Kinds A corp. B corp. C corp.
| Amoxicillin 8.67" ] ) 2967 2600 3100 ) ) )
(1.53) 3350 917 (107
. 12.33 33.0 2100 26.00
2 Cephalothin (2.08) - - (1L41)  (424)  (11.3) - - -
3 Clindamyein 21.0 ] ] 1633 2567  24.00 ] ] ]
y (1.00) 2.08)  (1.53)  (2.83)
4 Ervthromycin 9.50 ] ] 16.33 1900 2667 ] ] ]
tythromy 0.71) (2.52) @24 (153)
s Penicillin 8.67 ] ] 30.67 1733 23.00 ] ] ]
(1.53) @4.16)  (5.03) (424
P Ampicillin 733 ] ] 22.00 955 25.00 ] ] ]
P (2.08) (122) (064  (7.07)
5 Gentamvein 20.67 37.67 ] 1067 3867 2933 ] ] ]
¥ 252) 1.15 0.58)  (0.58)  (1L.6)
R Lincomvein 10.5 21.00 ] 10.33 11.67 2133 ] ] ]
¥ ©.71) (2.83) 0.58)  (0.58)  (4.62)
9 Neomvein 14.0 25.00 ] 9.33 2700 2467 ] ] ]
y (1.00)  (3.61) 0.58)  (1.00)  (4.62)
. 14.00 2233 4533 33.00
10 Norploxacin (1.41) (1.53) - 14.00(1.41) (5.03) (7.07) - - -
1 Oxvietracvelin 9.00 12.50 ] 2500 3133 33.00 16.00 ]
yetracy (132) (212 (1.00)  (8.08) (424 (3.61)
b Strentomyein 20.33 34.00 ] 18.33 9.67 26.00 ] ] ]
ptomy (5.86)  (2.83) 0.58) (058  (2.83)
No. Kinds D corp. E corp. F corp.
) Amoxicillin 15.33 ] ] 1400 2667 17.00 ] ] ]
(3.06) 200)  (6.11)  (2.00)
. 34.00 15.67 13.67 10.67
2 Cephalothin (0.00) - - 320 (058  (0.58) - - -
R Clindamvein 36.67 ] ] 11.33 12.00 12.00 ] ] ]
Y (3.06) (153)  (141)  (L73)
A Ervihromvein 18.00 ] ] 11.67 16.00 12.00 ] ] ]
ythromy (7.21) (153) (0000  (1.73)
s Penicillin 28.00 ] ] 1333 23.00 12.00 ] ] ]
(5.29) 231)  @24)  (2.00)
P Armpicillin 18.67 ] ] 13.00 18.67 15.33 ] ] ]
p (3.06) (1.00)  (493)  (0.58)
; Gentamvein 22.00 ] 20.67 ] 10.00 ] ] ]
¥ (5.29) - (0.58) (0.00)
8 Lincomycin - - - - - - . - -
. 12.00
9 Neomycin - - - (1.00) - - - - -
. 22.00 15.33 16.00
10 Norploxacin ) - - 4.00)  (7.02)  (0.00) - - -
. 24.00 1933 3733 25.00
1 Oxytetracyclin (6.00) - - @62)  (231)  (8.66) - - -
. 15.33 20.33 13.33
12 Streptomycin (1.15) - - (0.58) - (1.53) - - -

N*; NA medium, M**; MRS medium, P***; PDA medium

UDjameter of Clear Zone
DStandard deviation
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o] 71 9lo-& viebl 2™, Amoxicillin, Cephalothin,
Erythromycin, Penicillin, Ampicillin, Lincomycin, Neomy-
cin, Norploxacin, Oxytetracyclin, Streptomycin £/ 3+
A A E 14 mm o]ske] Fle] TF Mo W]k}
A S VERITHFig. 1A). %3, MRSAelA wioksl
ARRES] disirie dFE Al el AE Hele A
22 3l em PDAC Wik el Al 2
B dehiele.

wojALE 33] 7)E AR-Eol 10.76%2 4§14 BAL A
#o) G TF AT BE P e AL
eligivh. NA, MRSA, PDACIA vkl FEo] 2% A
9.33 mm o]Ape] Ee]e] £of B ¥ Aoz Hol BARY
g Aol 23 dE BE ol Al gk o
Aol sle= #EIsisivk(Fig. 1B).

CAF AlE2] 7ol MRSAe] wloFel 2 Oxytetracy-
clin FA3A A iRt 2FpA]E Beli, 1 9]9] MRSA,
PDA, NAdl| wjoFel B o] 1270¢] Al dsiA
g Ve,

Al o] ghwd ANEQ] DA E-7-8 AlAel gk 8}
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cin, Neomycin, Norploxacin Ao Hsirs WAS B
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T FHA 1533 mm o) de] Eele] T HAsk Al
S vEhigeh. MRSAMR| 9} PDAC] wjeksl AT 2
Freol disire 27 22l S5 A dkeER B
S 7 ez Wikt Fgid

EARS] 78 AlAIS 79l NA, MRSA, PDAcIA =}
2he BE ol 98X F5 422 Amoxicillin, Chepalo-

B

Fig. 1. Antibiotic resistant test (A, A corp. (NA medium); B, B
corp. (MRSA medium)).

thin, Clindamycin, Erythromycin, Penicillin, Ampicillin,
Norploxacin, Oxytetracyclin S5 #ol gk Al Kol
Lincomycinel] Hsix= WAS Kol 7oz gt}

Slala 93] 71F Aol 0.10%% 39 &3
FAle] 258 A Aol ehdt 23] A A8 8 A3 NA,
MRSA, PDAC] vkl B8 5ol 1239 AR gt
WS e,

i

[

FAked o] Aol whe} AR el A FEE FA
ARkE7] A8 71l Y HglRel s BRIl 7ERe)
T HAbel 2w AAY s 2 S 3 9
& AW o] WA, o] I E o 2 B3P7] Hal of
] e A Ee]l ASH 2z AREe . o)2dl &
A & 5 dF-Ee] HaE A glo] AREE o
T FEIFELE FFHl ASo] A HEelE BT

tiie

=

i



ANTIBIOTIC RESISTANCE AND LABEL-STATED OF LIVESTOCK-ENVIRONMENT IMPROVING AGENTS 263

Il FEEHA Akdel| Ak A9t e A4
 AY F A AT Aa ol &) gloa
dezl FAA Folle FAH 5 = goz FXH I
50| 3 9lon, £ AdS 58 §55 nAE
AA A A A L] WA o] EATE Fslgih
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o, AREEAS) 5 WA A3l AHel =HxHe o &
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< ¥22 AEA} FAE A o]y} Lincomycine,
Cephalothin- A A&7} SR 2 571 F5o| ofd
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Azl AllellA A7 2 5 9lom] SEeiMe A A}
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A 53 22 A ok} X5l AREEe] ghowm AlA)
FAA A bHAEE 3 A3 BAF AlEH BAF AlES A
9Jgt ZE Al WAt £A st

= o S F8i7) e AEESLS Clostridium
perfringens o] AW A o]A} FAlsle] QA= E4
o 23ty 28, Il WS d oy, FF X8
He] i}, Penicillindl @ Macrolide”] &3¢9 A+%
o7} eubl oz eke{x ot Penicillin 20094 7AW A
74 Q-EE0F W ofo] AMSH7, 18] ¥ WA Bl
FAA Hol sl 1S3 A F5elA Al9E A
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FA1% FEolv}. Aminoglycisides Al 42| A= FEl
A AH4-E Gentamicin® 2 Q18 SAE A FES
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T F AT AsiA FUsA Streptomycinol] 3 )
A& Bllr} o)i= Streptomycin®] $13]= SFo| o &
A F5EG W) Eele) AlRET

Tetracyclines 7}EALE ol AR5 o] & o) F49) YA
o|m ZAbol| X Escherichia coli, Salmonella spp. Staphylo-
coccus aureus, Entercoccus faecium, Entercoccus faecalis
o W WAATEe] BAENE 6] 2 F AEE 5
HHAFA 9} A &2 o2 FAle)e YA A3 A
Aol whe} ) A9 7% Tetracyclinesell o3k WA o)
50.9%2 20069l vls) 29.4%= Frisielom, A AL
$FE 039X 7280AM 074 2822 FAFH 22
20091 Tetracycline®] AHg-o] FX]2 8, Tetracyclines 7|
49] Oxytetracyclineel] T3k WAl AlF-E & A7} 127149
- ARBAF A AF A Y B wEe] A4S el
Walert o FAA <} v A2 G A Fe A A
o] EAEIdE. PR Aol BEdel dis) WAL B
1ow Adel CAle) DALY A% & B el Rl ool
A 2F WS el o2 A SRl vlEl Oxyte-
tracycline®] WA ¥ld AA EFHYAD, FH5
el oA A7) 402 AN 2T 2 AEEA
57h A4 B3 G287 3557 3 Oy
tetracycline®] &2 AF-EAL ¢ulst =7} 8712 o
T 24 s B vlEE AT 15]. AFsES 9
whate] A7} A& 02 o] 4 E A SAbol|A Tetracy-
clines A4 2] HAATE] F71 Ade] 7] W&ol F3te
of gt}

4 E

AT A M E ARgol 52 Ak A4
| AEA Al v aA Fr|ARkE 49 Fo] BHeA &
715e] glom dFE- 7ol R F o)A F Eale] T
TF Bsol digt ARE AT 9l o}, Af-go) B
> A5 v AEAA L] 7S Fr)ARYe] B sl AlAl%
7R dXEA] ke 74971 HlEn) Sk 34
TAIE HAE] Y8 BTl "E 5 gl 248wy
Z sl PJAEAIAE 1 &5o] ¥ 4EEA 4gt
Tl = E73132 B\l JAE FO2 wol ALg-H
3 e AAed. o nE s iAA BAe AEs &
71t AAAQ &% APl Desies Al =3 4
E5 AN el A WA BIAES A F
3 07d AL H3) A8 10.76%2 7 =3d BAF
AF2 77 Aol AR AN 2R S By
2w G502 0.02%2 714 3k S 2R3 EA
AFo FE 79 HHEEo] lincomycing A 98 RE 3}
ARl dsle] S Hodoh Aol AMeE A= o)
FEo] AHAER Rol= FEO T Sl AR IS

FAA FFAM A= AA ol T AH A3 A
2 TAIE SA19 AR 7R AAe] WA el EAst
T FANAAPTE o= ATl "ol FEHL e AR
Bl g, o7t AlFe] SEM A&z A
Al A WATte] AZtelA vk 4 Q= TFeAE
& 4 gt w2 F o AAEQ % A AE
Aol o3l Alg Fvth =3 & AfelMe A AF
o] " AE AAE Azl AA k] WATT EA HF
o] #sle] groprgton}, Fofl 7EA] AlFel T3 3l
4 #Fse] iR 74 A WA WA
AR T AR FRIAE FREs FAA - A
o} A WAE Azl oA & Helelar Alg et

2 o

FARANAAE | AE AF F AAATES 7R
A$AIE A, B, 391 AF E, Fe} 8a) /<ks Hoixl C,
DE Azt Adg ST, ARAELE AM-o] F7
= QA S5k A dAEE AAEE S e 4
A3 A A2 A, BAF AIEE U1 g o
ZEtolent, 319 AFES ARAFI ol EAIES Ay
fraFvr Bl gt ARE AlFsi 42 JIS¥HY F
AR AFL T AA SR E AA] Br)ARE 4] 8
2] eksket. Al WAL E AT Af-gol o ARTA =
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&S 3<elslg e} Lincosimides A €99] Lincomycicne}
Clindamycin®] 7-¢- BAFE- Al 2J3t A FAA A wo] EA)
3l vl Penicillins A ¥9 Amoxicillin, Ampicillin,
Penicillin @ Macrolide# 92] Erythromycin 344 BA}
o} BARE Al8gh Aol Aol 23S Eelsisich
Quinolinesd|¥ Norploxacin =3+ BA}e} EARE A 2)3k A&
N WAEES B3l2m Neomycin®] A =3t fAFgH
WAEE A5 eIl Neomycin® 22 Aminigly-
cosidesA| €2} Gentamycin, Streptomycine BAHE-& A <]
g Al EA WS veRIE AR AR e E A}
4 A% Tetracycline Al €2 Oxytetracycling- 127}4] &}
AAF 7V & vEY S Jehiisi e} B, BARE
A &gk AlFA AT EAE Eelside. AdAR A}
4 A% FAA FEHNE E73L B2 Al FAM W
Aol EAsll e, olol wel FANAA A AT
®71¢} AAA 5 AA} ZF o] d8sicia A}
=R

Lol 2
¥ AT $2UEY FAA M 113273102 A
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