164 fREHRF LS Vol. 45 (2020)
REAH

2 BAMEHERVESAMNTOEXRECRAMEE=42) JRE (1
TEE)

B AR, B AT, ik e

Monitoring Results of Antimicrobial Resistance of Enterococci Isolated
from Feed Ingredients and Formula Feed (in the Fiscal Year 2019)

Miyuki ASAO™!, Noriko OKUYAMA " and Yohei YAMAGAMI
(*! Fertilizer and Feed Inspection Department, Food and Agricultural Materials Inspection Center (FAMIC)
(Now Planning and Coordination Department, FAMIC),
*2 Fertilizer and Feed Inspection Department, FAMIC)

We have made an antimicrobial susceptibility test on enterococci isolated from soybean meal, fish
meal, poultry by-product meal and formula feed for poultry.

In order to isolate the enterococci from samples, their selective enrichment culture in AC broth,
selective culture on Enterococcosel agar and two-time pure isolations on Brain Heart Infusion agar
were conducted in due order. Then isolated gram-positive cocci were detected by the cultivation
in Heart Infusion broth with 6.5 % NaCl. Having confirmed the biochemical characteristics of the
mobility and pigment production, enterococci was identified with Rapid ID 32 STREP API. The
minimum inhibitory concentration (MIC) was subsequently measured by using the broth micro-
dilution method according to the guideline of the Clinical and Laboratory Standards Institute (CLSI).

Enterococci isolated from feed ingredients and formula feed were 11 Enterococcus faecalis, 6 E.
faecium and 12 other species. The antimicrobial resistance rates were 0.0 % to 9.1 % for E. faecalis,
0.0 % to 50.0 % for E. faecium and 0.0 % to 8.3 % for other species.

The concentration of viable bacteria in soybean meal, fish meal, poultry by-product meal and
formula feed for poultry was 5.8x102~1.9x10° CFU/g, 3.2x102~4.4x10° CFU/g, 0~2.1x10° CFU/g
and 2.5x10*~1.1x10% CFU/g respectively.

Key words: antimicrobial resistance; soybean meal; fish meal; poultry by-product meal; formula
feed for poultry; Enterococcus faecalis; Enterococcus faecium; minimum inhibitory
concentration (MIC); colony forming units (CFU)
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AREFEL, EREEICT EHEREMNT, LTI — L afidadg e L, HiclcBHR
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2 EBRAE
21 & OB
314 BB FICHE12H £ TD9r HORIZ, REmnd, fak, F%0I— 1 KUOHEH
Bt O fi ek A fir b 45 R A S0 B E O BUE ek B O BB O BRI IED TRREL L 72 BREUEATII R E
WA TICOWTIIRAEE T, ZoMIconTIIFIERERELE ThH-7-. BZ T ANENS
ARERBRAA £ CIE, WIEE T4 °C THRAF L, MHERE OB X8 % ST AN T - 72
F7o, ERORE» O 15 SR LRI L, BM% 3 ERLUNICAERERORIEEZ1T -
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22 RO
1) 7Ki% RFD240RA CHRVFRMERTHRL) 12 X 0 788 L7278 87K (JISK 0211 @ 5213 I S 727
oK) ZRHW. ok, REICHWZRAEKIL, FhP D6 Ok E Az,
2) AEBEER
AL N U U AR (0.9 wiv%) % 121 °C T 15 s @R A SRR L 7-.
3) 1L.6WN%7 BET LY — N RX—=T )V H ) — VIR

THREI LY —NAR—=T) 08 g BWKTH ) —)L 475 mLIZENL, REEK 2.5 mL N

Z TR L 7=,
4) AC £

AC 7' A 3 HpfEEE . (A KREKER) 505 ¢ KOV 2 b MU A (FHisE T3ER) 025 ¢
% 7RBE7K 1000 mL (132> L, 500 mL 553812 250 mL 437E L C, 121 °C T 15 R EAR IR
L7-.

5) mrruayab/LEREM (LLF TECSHH) twvwo. )

ECS £5H1 (Becton, Dickinson and Company $) 56 ¢ X3 (FRHALEK T ¥R 58 ¢ 278K
1000mL IZ¥%7 L, 121°C T IS oM @EEAXEE L. Zixk 60°C £ TmHAILEE, 77X
F o ZHGRE Y v — VIC—HRICIEN D L 21T 15mL 3 7E L, AVICH®E L CREE S8 72%, fl
BELTSZE2DTNCTH L, 37°C T 1 FEMEHE L CREIEDnZ LRS-,

6) Tl A= T a—Ta CEREM (DLT [BHIZEXREH] Lwvwo. )

BHI Agar (Becton, Dickinson and Company #) 52 g Z7&87K 1000 mL (Z¥%2 L, 121°C T 15

SRIEERLDWE L=, LT, Sickotz.
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7 x2AN=G =y 2 A (AKEEER) ot A (827 NV 77 0—) , BeE (27
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8) 6.5 W% LT MU T A AN— AT a—Ta U (BLF 16.5 %NaCl il HI 55 &0

9.)

HI Broth (Difco #) 25 g, kT MU T A 60g, 7 RUMlg KTUN1.6%7aEr LY —/L
=T & ) — VIR 1 mL & 787K 1000 mL 122 L7z, 2 ERBREIC 3 mL BIESE
L, 121°C T 15 4y EAR KR E L 7.

9) J=aT7—tbr bhrfFEEM (LI TMH EREEM 2v). )

Muller Hinton Broth (Becton, Dickinson and Company %) 21 g & (" Bacto-Agar (Becton,
Dickinson and Company f) 2.5 g ZZK8/K 1000 mL |[ZiE2 L7z, ZHZ2RBREIZ 3 mL 57
L, 121°C T 15 53 ERKIRE L2k, @i IceEE S8/,

10) Rapid ID32 STREP API (b4 # U = —id)
1) 2N a A7 4 UL 2mL (B4 XY 2 —1l)
12) "—hA v T7a—Ta M (LLF THIEM#] v, )

HI Broth (Becton, Dickinson and Company ) 25 g Z 78 7K 1000 mL (22> L, #REREIC 2
mL FREESPVE L, 121 °C T 15 Sy m EAR K IE L.

13) 20wWw/v% AXLINT (LLF MRO%AFLAINLZ] L), )

A ¥ LI V7 (Becton, Dickinson and Company #) 20 g % 788 7K 1000 mL [Z¥&H L, RERE
([Z2mL FRESFE L, 121 °C T 15 SfEm EASIRE LT,

14) FEHEZHERBH 7o —X 7L — b i (F—F—71v— 1) CRHMEFR)

B HIZ 1T Ca?t e O Mg2™ % ¥l L 7= Muller Hinton Broth % F U 7. BEEREKA & 38508 k2>
WTIE Table 1 ®LBY . REZIT ANKNSHME TIE, 80 °C TRFEL. 22bB, SHE,
JVARM (ZH W THRIESAIA FE S 7z 2 LISy, ARFRA TS MR O JIE R 0> b — A
BaiTo72.

15) N—hA 72—z VEREM (LLF THIZEXREH# v). )

HI Agar (Becton, Dickinson and Company ) 40 g Z7&87K 1000 mL (25> L, 121 °C T 15
SRIEERLDWE L=, LT, Sickotz.

16) =27 —brhr7uoAx (LLF IMHBEH#] Evw)H. )

Mueller Hinton Broth (Becton, Dickinson and Company %) 21 g Z 788 7K 1000 mL (2L,
BRI 4 mL R E L, 121 °C T 15 4y M E AR E L.

17) 0.1 %7 b > INAEE ALK

Peptone (Becton, Dickinson and Company %) 1 g X OME/b7F h U o A 8.5 g #7884 /K 1000 mL

([ZE L, 121 °C T 15 53l EARKBRE L 7.
18) AEHEFE K KS M

~ 7 k> (Becton, Dickinson and Company %) 5 g, EfF:=F X (Becton, Dickinson and
Company #) 2.5 g, 7 NUHE 1 g & O Bacto-Agar (Becton, Dickinson and Company ) 15 g %
AREAK 1000 mL \Z¥E L, KEg{kF b Y w7 A 1 mol/L X IZHERE 1 mol/L % VT pH7.0~7.2 {Z
AR L7, 121°C T 15 MM EZARSIRE L7z, JEKIT 50 °C THRIE L 7.
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Table 1  Kind, concentration range and break point of antimicrobial agents

Group Antibiotics Abbreviation Range Break Point
(ng/mL) (BP)
Aminoglycosides ~ Gentamicin GM 0.12 — 256 32
Aminoglycosides Kanamycin KM 025 — 512 128
Aminoglycosides  Streptomycin SM 025 — 512 —
Fluoroquinolones  Ciprofloxacin CPFX 0.12 — 128 49
Glycopeptide Vancomycin VCM 012 — 128 329
Lincomycins Lincomycin LCM 025 — 512 128
Macrolides Azithromycin AZM 025 — 64 —
Macrolides Erythromycin EM 0.12 — 128 8
Macrolides Tylosin TS 0.12 — 256 64
Penicillins Ampicillin ABPC 0.12 — 128 16 @
Phenicol Chloramphenicol CP 025 — 512 329
Polyether Salinomycin Sodium ~ SNM 0.12 — 32 —
Polypeptide Zinc Bacitracin BC 025 — 512 —
Quinolone Nalidixic acid NA 0.12 — 256 —
Tetracyclines Tetracycline TC 012 — o4 169

a) Performance Standards for Antimicrobial Susceptibility Testing of CLSI

il Kk O B

A Fa—5— WNIREL 35~45°C (FHKEE : £1°C) IKHETEHHO

TIAFy IHPEE Ty —LV (UUF [y —1L]) o5, )  AE9IOmm, & 15 mm
A&eH R FavLof Ho<IREES, 1yl 74 ARL—7

N7 77—ty :STEME, XU T Lo o< JREE»

A k=~ 71— : EXNIZER400 A /v 77 /7 %l

ZOML : BRICHWEZRED O 5, MR OEIKICHEAT 2 b 0lk, ERE TS ERK
IR 5 I+ D b D % Nz

53 1fE B ONR) E 7 1

GaN.

iR A
SIINTREE 25 g 255 T AC HFHUIC AdL, IRV IRE 72, 37 °C T 24~48 IFfiE5# L 72,
i BIREEES
RYPUHE RS RIK O 1 A4 H % ECS HEHLICHEFRE L L, & L T 37°C T 24~48 FFfjKF#E L
7.
i R R
ECS iR i O IFERE & Bt 2% (AN BB A ITREH T, FLiEERHoan
=—) 2 MAHEL, TNEN/AEMEAER 15 uL BEICER L. F#BBKD 1| A&HE%
BHI 2& KEFHIIC AR B EE L, I L T 37°C T 18~24 FEfif#s#& L7z,
B, BHI RRESHIREOERZ 1 HEE L, LidL RRICEREL .
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2) [AE
i ARG
LUTFD7 ~7i2 XV Table 2 DAL MR 2 HEZR LTz,
T MERREE
BHI ZE KEF MR O£V % 1 (S5 L, MH REEE I 220 L 7=, 6.5 % NaCl Jill HI
BEHICBERE L 7=, MH i EhEE i 37 °C T 18~24 FERE, 6.5 % NaCl il HI 55 HiiX 45 °C T
18~24 [ EE & L 7-.
A T LY
ATGA RT TRzl ) — VB ERIEL, N—F—TRBEX, BEL. 20
Fiz, 2 [AIH OME B BB A OB 10 uL 27 L, MRS, @k, KR
E LT B EIK A #H0mL, 1 oMERE Lc. Rz KE®, DAk Qe
A DOHFEOHNETHERL 2 EThHAELL., Bz KLg, BERmclan B 2+
STWINL, 1 oRERE L. RBREZKER, SRTKRESETIY, JCFBEME THl%E
L7,
v BFREANE
BHI 2 K5l FOEFE A MIETREMY, OREEOFEZMHR L.

Table 2 Biochemical confirmation test of Enterococcus

i i i . Character of
Biochemical confirmation Culture Culture medium aracter o

Enterococcus
High NaCl concentration 18~24hat45+1°C HI” broth with 6.5 w/v%NaCl +
High temperature 18~24hat45+1°C HI” broth with 6.5 w/v%NaCl +
Motility 18~24 hat37+1°C Mueller-Hinton semisorid agar oy

. . . Character of
Biochemical confirmation =~ Reagent

Enterococcus
Gram stain Faber G " Nissui " Gram positive
Pigmentation — 49/

a) Heart Infusion
b) E. gallinarum and E. casseliflavus

c) E. casseliflavus

EROALFMEIRRBR CIBERE MR Z R LIEED S B, 1 BEHZ 2 E 1 % Rapid
ID32 STREP API CEfE % [AlE L 7=.

ii Rapid ID32 STREPAPI (LLF TAPI] W9, )

P 2R g AT 4752 mLIZ McFarland WJE 4 IC72 2 L9 ICHEZBE L. SARIL
FHERE T L — NOFKT y FIT55uL T o007 E L, 57% LT37°C T4~4.5 FEREEE LT,
Xy FOWMNLFEOLBVIZHEL, HIERMMEKEZ APIWEB RIEY 7 b7 =TICANL, H
fEZFRE LT,

i FEEORE

F9, API OfERIZFEEMERD 80 %id L EDOb DT L L L. ZD5H, API

THE SN E MR OB RN B LIZFRIE, API OFREZRIEHRE LN, FE
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FEEIZxE$ % 2 A > b 2% [dentification to the genus| & 7¢>724ki% TE.sp.) & L7z, F7z,
APl THIE ST m M & MR ORE R — B L R o TokRiT [HEEE T & L. Zoft,
FHEREE LA O FE & [RE S L7222 A > B A% Tunacceptable] <° [doubtful] T - 7=FkIE

SR L) & Lo, WREDNRE LRI MR AR & LT, HI 5 20 %A F L3

W B BB OREG LI RAF B H1IZ-80 °C THRAF L 7Z.
v EoHE - [FE

BT TE sp.) XiT THeEE3) &2 7-8i%, 2 | H OBt 2= O BHI B o
$IH L7 W & ECS BT @BER L, W, OB - RERBRZ M L, A OEEORE T IE
THEMEZRE L.

B, APl ZFEMT DRIO 7T LA GETa L IR —2 a VR S LICRIE, O
THDBEZER L7720, TE sp.) XX HEERET) Lo ATHHAY %i%%b
ol

2.5 HEANRSZ MR (BRI RIE)
1) LA ERR
Staphylococcus aureus ATCC 29213, Enterococcus faecalis ATCC 29212, Escherichia coli ATCC
25922, Pseudomonas aeruginosa ATCC 27853 % ff B kK & U CRES MERBR A BK & [FIRF I 3R
L, MBEEHEKED MIC (G/NEELIEJRRE © Minimum Inhibitory Concentration) 7% Table 3 D%
FEEPRFEICAD Z & R LT,
2) HikOFER
S PERRBR K A2 HI 8 K5 HUC BB R L, MBI L T 37 °C T 18~24 WFfiki#& L7, HI %
KEG I H OEHE & 4~5 [H$IE L, MHB BT EEFE L, 37°C T 18~24 RfHjEs & L 7o, i f
¢ MHB #5144 BLAHIK T 10 54 L, McFarland W 0.5 IC G bW, ZOHEIKE & HI24E
HEHERTI0/BARLT, 7a—Xvr 7L — MNMEEAOHERE L.
3) 7r—RXU T b— b ~OEERE L O
DTHBLEEROEEEZ N T VAT 77—y FD L AIZAR, 967 L —FERL
9 BT L= ET7un =AU T L — FOFHGICEE L., 7Jr—X 7L —MIEEZLT,
35°C T 16~20 FEfEEE 2% L 7.
4) HIE
V=747 I7—DLZ7n =7 L—zEE, RIRTEEUILENRD 5y
AR OEED RS> TH 1 mm KT 1 EOGEITREMRIEE A2 L. BREEOREE I
1 SN A O RARIRE 2 MIC & L=,
7ok, STBERIED bR R E TOME % Scheme 112, EMEOWRE L% Scheme 2 TR
L.
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Table 3  Quality control limit of quality control strains (ug/mL)

Quality Control Strains

Antimicrobial S. aureus E. faecalis E. coli P. aeruginosa
agent ATCC 29213 ATCC 29212 ATCC 25922 ATCC 27853
GM” 0.12 — 1 4—16 025 —1 0.5 —2
KM® 1—4 16 — 64 1—4 *
SM k k k *
CPFXY 0.12— 0.5 0.25 — 2 <0.125" 0.25 — 1
VCM? 0.5—2 1—4 * *
LCM 025 —2 8 — 32 = 256 = 256
AZM? 0.5 —2 * * *
EM® 025 —1 1— 4 % %
TS 05— 4 05— 4 >32 >32
ABPC? 0.5—2 05— 2 2—38 %
cp? 2—16 4—16 2—38 *
SNM 05—2 025 — 2 * *
BC 32 — 128 32 — 128 = 256 = 256
NAY % % 1—4 *
TCY 012 —1 8 —32 05 —2 8 — 32

% : No quality control limit
a) Performance Standards for Antimicrobial Susceptibility Testing (CLSI)
b) According to the CLSI regulations, it is 0.004 ug/mL to 0.015 pg/mL, but this time only 0.125 pg/mL is

measured, so "<0.125 pg/mL" was set as the quality control limit value.
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Selective enrichment

weighed 25 g sample
added to 250 mL AC Broth
incubated for 24~48 h at 37 °C

Selective isolati
clective Boition Extracting the colony from BHI

plated out the culture obtained in < agar of second pure isolation

selective-enrichment broth to Enterococcosel agar
incubated for 24~48 h at 37 °C
Pure isolation (first)

inoculated typical or suspicious colonies of Enterococci to Brain Heart Infusion (BHI) agar
incubated for 18~24 h at 37 °C
Pure isolation (second)

plated out the colonies to BHI agar
incubated for 18~24 h at 37 °C
Confirmation culture

mnoculated the colonies with wire
—|:Mueller—Hinton semisorid agar
incubated for 18~24 h at 37 °C

—|:HI broth with 6.5 % NaCl
incubated for 18~24 h at 45 °C

Biochemical confirmation
Gram stain —— Strains confirmed contamination
Rapid ID32 STREP API — Strains with mismatched properties

Identification of Enterococcus
|
Store
I
Antimicrobial susceptibility testing

plated out the stock strains to HI agar

incubated for 18~24 h at 37 °C

inculated several colonies to Mueller-Hinton Broth

incubated for 18~24 h at 37 °C

diluted the culture solution into 100 times with autoclaved physiological saline

moculated to Frozen Plate
incubated for 16~20 h at 35 °C

Determining MIC

Scheme 1 Antimicrobial susceptibility testing of Enterococcus spp. isolated
from feed ingredients and formula feed
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| Gram stain |

Contaminated .
Not contaminated
Re-isolated

| %ID (API) |

140
Mnot isoalted

80 id% =
Biochemical confirmation

notagreed e ntified

matched
Identification comment |

doubtful, unacceptable

not isolated
to the genus

E. sp.

Identified as APIs result

| %ID (AP) |

<80 id%

not isoalted
80 id% =
Biochemical confirmation

not agreed ) )
unidentified

matched

Identification comment |

doubtful, unacceptable )
not isolated

to the genus

E. sp.

Identified as APIs result
Scheme 2  Flow of the identification

2.6 R DORIETTIE
1) BB
SHTEEL 25 g o TWE A b~ v I —RIZAL, 0.1 %<7~ INAEAREK 225 mL & 0
Z, APF¥y =XV 200 rpm T 1 pHHEHELNES Lo BHE 2 A ZHER T 107 226
10° £ THRL -,
2) 5k
=M REBEZONWT 2 T2y —LVZHE L. ¥ v — WIZRBHE USRI 1 mL
EOTEL, FEWEFEREEH 15~20 mL 2FEWT, BEHICHMCEML, E{bT 25 % CHE L.
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B, 5727 H L THIEL, 35°C OFBEHROP CHMEm 2w S 7. ik, HE
LT 35 °C T 22~26 fffiEae L7c. &%, BEOHICERBEZHETCERWEAIE, 7774
IV BT AT EE 4 °C IZERAE L, 24 R DANIC E £ 2 | E L 7-.
3) HIE KR OHEH
&%, Yy — L 1 B0 30~300 HOEEPBD LT REBED > v — L OFHEE
ZEHAIIL, 2 D> v — L OEFEBOFHMEICHREH AT CCRE 1 g Y700 O R E2HE
HL7=.

3 HBRRUEE
3.1 o

WEAEFE 7> O B R O [A] 7€ 12 1% Rapid ID32 STREPAPI Z 4 ] L T\ % 2%, APLIZ X W EBMWENRH D
EAED E. gallinarum XX E. casseliflavus &) E SN HEE (REMEFEDS 80 %id LL ) oIz, MEIR
B CITEBMEL RN 2DV, IR ORE R & APIOHIER RN A —ETH - 7ok

[yHE7R L) & LTWie, HEMERA K ThotfmREZ 2 ¥ Ix—var Bz, 5HE
1L, HIEMEN R ThHo L= A F2Y [1dentification to the genus| & 72> 72 FRIZTHE,
ECS BBk L, Holf, MEZITo7. TORRITI Tabled D &L THS.

FRoolElx 33 BREM (77 2R Ta ¥ Ix—a UPHER IV SREL Flie L 72k 2R <)
L7, H0BERNCHER RN AR =B ThH o HRIZ 29T, 2D 5 HD 27 KA API OHERR T
X E. gallinarum ThHo7=. FT=, FOBEORR, 33D 95 4 BRI E. faecium, 3 BRIX E. sp. & [A]
EINTZ. RO D 26 #R1% API THEEVMENH HEFEO E. gallinarum XX E. casseliflavus & Y] E
AT, PR CIGEBMES R Th o Tolcd, B2 S L CORBE L HEE TERNo Tz,

Table 4 APl identification before / after isolation
Strains that changed the API identification after reisolation

Before reisolation After reisolation species No. of strains
Ldentified E. gallinarum E. faecium E. faecium 4
E. gallinarum E. faecium (to the genus) E. sp. 1
E. gallinarum E. casseliflavus - 2
Unidentified  E. casseliflavus E. gallinarum - 2
E. faecium (to the genus)  E. gallinarum - 2

Strains that not changed the API identification after reisolation

Before/After reisolation species No. of strains
Ldentified E. faecium (to the genus)  E. sp. 1
E. hirae (to the genus) E. sp. 1
Unidentified  E. gallinarum - 20

3.2 WERE S BER DL
Rk 31 4 4 A AFILE 12 A £ TICIEE L7230 0 SO OV B S 4L 72 B ER B OB 250X
Table 5 DL BY ThDH. b < HHESNTZEHEIL E. faecalis T 11 ¥k, T E. faecium & E.
hirae 7> 6 Bk D> Td o7z, E. faecalis 1L E\ZENVWEMEITE D oHES 4L, E. faecium KO E. hirae
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(TR A L BV E M DT DR S B S LTz,

Table 5 Number of Enterococcus spp. isolated from feeds

No.of — f faecalis E. faecium E. durans E. hirae E. gallinarum E. sp,a) Unidentified ”
samples
Soybean meal 30 0 1 0 2 1 0 14
Fish meal 43 5 3 1 1 0 2 12
Poultry by-product meal 26 4 0 0 2 1 1 1
Formula feed for poultry 27 2 2 0 1 0 0 14
Total 126 11 6 1 6 2 3 41

a) Judged "lIdentification to the genus" by Rapid ID32 STREP API

b) API result and biochemical confirmation did not agreed

3.3 HRAIEAZ PERARR

FREE 126 0 B AT HE S LT BBERE 29 % (130K D 1 R0 BE) O FRFIERZHERBRO R L2, &
B R ONZ T PE O MEAR N 72 5 E. faecalis & Y E. faecium O EFER]IZ Table 6 127~ L7,

MIC [ZHIE DF B DRGRD LA > T2 IRE DR /METH H. MICso X Y MICoolEZ 4LZ 4150 %
K90 %D EROIEE Z I L7 MIC Th Y, HEHIMIEEOFEERE KENICTHETE S,
MICoo MR WA 121, KB OB EZE (—HMEE A HBE L TW 566 5) T,
MICsoS WA 2, KRED ML L T D Sl cx 5. E72, MICop& MICsoDIE 23 AW
PO, WERRSEII, B DV, M EEmch D EEZHENDY.

HREH DI BT LA 7 BRA 2 FRRE STV DB OM MR, WIERN R EN- T2
DX KM D 13.8 % (REMTHR 1, fkmsk 28k, HBHRAGE BB 1K) , kT TC
D 3.4 % (FHHKR 1K) T, ZOMOERITK L UIETORPEZMEL R L. 2L,
EM [Z MICso & MICoo DRIZ 3 EDZENH Y, M LENICH D LB 2 b,

TUA T RA Y FRRESNTWRWEOIMERPREH SN2 VER O I H, NA ITIFETO
FED MIC 23 >256 pg/mL L 72 o724, T, NA BT T ABREBREICAEDRER OO L& X
b, F7o, BCIEY 7 ABIMEREICK L CHOWBEIEM 289 24, MICso ' 256 pg/mL & 72 -
7.

WIZHFERNC D &, E. faecalis 1% TC |2, E. faecium I3 KM IZTiHEN -T2, F72, MIC D4y
iz g9 % &, Fig. 1 KOV Fig. 2D L8V, AZM & EM THOAADE VN R L, E. faecium O
J7 53 MICsg & MICog DHEZNEA L, AL ENICH D Z LN hnodz. EDOMOIENZ >V T,
FIERUC LS oo,
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Table 6  Antimicrobial susceptibility of enterococci 29 isolates
from each feed ingredient and formula feed
E. spp. (n =29)

Range MICsp  MICqp Resistance

(ng/mL) (ng/mL) (pg/mlL) Number (%)
GM 025~ 16 8 16 0 0.0
KM 2~ 128 64 128 4 138
SM 4 ~ 128 64 128
CPFX =012~ 2 1 2 0 00
VCM =012~ 8 1 2 0 0.0
LCM 025~ 32 16 32 0 0.0
AZM 0.25 ~ 8 2 8
EM =012~ 4 0.5 4 0 00
TS 0.25 ~ 8 2 8 0 0.0
ABPC =012~ 2 1 2 0 00
CP 2~ 8 8 8 0 00
SNM 0.25 ~ 8 2 4
BC 1 ~>512 256 >512
NA >256 ~>256  >256 > 256
TC =012~ 64 0.5 05 1 34

E. faecalis (n =11) E. faecium (n = 6)

Range MICsy MICy Resistance Range MICsp MICy Resistance

(ng/mL) (ug/mL) (pg/mL) Number (%) (ng/mL) (ng/ml) (ug/ml) Number (%)
GM 8 ~ 16 16 16 0 00 4 ~ 8 8 8 0 00
KM 32 ~ o4 64 64 0 0.0 64 ~ 128 64 128 3 500
SM 64 ~ 128 64 128 32 ~ 64 32 64
CPFX 1 ~ 2 1 2 0 0.0 0.5 ~ 1 0.5 1 0 0.0
VCM 1~ 2 1 2 0 00 0.5 ~ 1 0.5 1 0 00
LCM 05~ 32 16 32 0 0.0 0.5 ~ 16 16 16 0 0.0
AZM 2 ~ 8 4 8 0.25 ~ 4 0.5 4
EM 05~ 2 2 2 0 00 =012~ 4 0.25 4 0 00
TS 2 ~ 2 2 2 0 0.0 4 ~ 8 4 8 0 0.0
ABPC 1~ 1 1 1 0 00 1~ 2 2 2 0 00
CP 4 ~ 8 8 8 0 0.0 4 ~ 8 8 8 0 0.0
SNM 1~ 2 2 2 2~ 8 2 8
BC 128 ~ 512 256 512 128 ~ >512 512 > 512
NA >256 ~>256 >256 @ >256 >256 ~ >256  >256  >256
TC 0.5~ 64 0.5 05 1 91 0.25 ~ 0.5 0.25 05 0 00
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Fig. 2  MIC distribution of E. faecalis and E. faecium for EM
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Soybean meal Fish meal
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Poultry by-product meal Formula feed for poultry
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Viable bacterias (CFU/g)

B : Enterococcus isolated . Enterococcus not identified [ : Enterococcus not isolated

Fig. 3  Concentration of viable bacteria in feed samples
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