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Abstract: Antibiotics and lactic acid bacteria are of great importance for the public. Lactic acid bacteria are functional fermentation agents
and are used as probiotics in fermented foods and animal feeds. Safe use of 26 different strains of the four lactic acid bacteria (Streptococcus
mutans, Lactococcus, Enterococcus, and Streptococcus thermophiles), isolated from milk obtained from different regions of China, were
identified and investigated using 16S rRNA gene sequencing analysis. The minimum inhibitory concentration (MIC) method was used to
analyze lactic acid bacterial resistance to ten different kinds of antibiotics. These antibiotics belong to seven groups (aminoglycosides,
tetracyclines, quinolones, glycopeptides, macrolides, phenicol, and ansamycins), to which resistance and sensitivity are commonly found. The
results showed that the 26 Lactococcus strains exhibited different degrees of sensitivity and resistance to the ten antibiotics used. The results of

this experiment can provide a reference for the use of antibiotics and lactic acid bacteria, and ensure the safe and rational use of antibiotics.
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Gihk. FLREE D RENE AR LA K i A2 TR B T
P AR b O B2z VR S A TR, AT
JUFEA RIS et e S fFETA
FRZNYIRIEN, EMEN R FERR, JFHER
il TIEThREAME R A 20, FTAIBT B E 7 A
AT LR B 22 S MEVEAR MR OGBS . o, FLERE
JE~ W ERERER R . BEERTH B AR bR R 2 LI 70
Krh—3%, FF H AR R A R AU A A
IDAINECSER

PR SARE —EFNIRE, HEFER
5 LR B R [ 2 R ARG 3 R e 8 o LA,
BUAAEFr e S FLIBR R 5 B B2 A DRI AN ]
FRBIOMT 29 ML o SR, G SR PLIR B Pkl 1 iX e
U, EATPR AR IR A NS SRk
WA RUEAESS . . BRI Z Y E IRl
U, AN LR AR oV S T
GEZINEANERTS R

ASCNFLERTE XU ZR M2 VEABUR A
I DY FLBRE R 26 PREFFRAT MIC K, 20T 1
FOOF 10 AT ZR TN 241, 45 SRR X L g MR UL
T AR 252 5

1 MR5ERE

L1 SEgeattt

1.1.1  A¥KRR
RICHTH 26 MRABKEIIIER 1, KA THWE LK
ML AR 5 TR R 13T TR
PR AR o
=1 SRFREKGS R

Table 1 Numbers and sources of strains used in this study

AR5 RAfH R
IMAU60052 IR, B A
IMAUS0090 Fik BRAE A
IMAU60011 E B A
IMAU60122 ik BRAEFm
IMAU60036 7, B A
IMAU50152 =EH Ut
IMAU60037 778, B A
IMAU60050 K B A
IMAU60065 & BRAEFm
IMAU60020 kY B A
IMAU60044 R B A
IMAU60069 B BRAEF4m
IMAU60084 R BRAEFm
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IMAU60118 ik BRAEA5
IMAU60133 R ]
IMAU40164 FiEh BRI
IMAU40075 Fikh BRAR
IMAU40026 Fikh BRAR
IMAU50100 =HH S
IMAU50160 =H4 B

IMAU50101 =H4 B

IMAU40140 Filkh BRL) -7
IMAU40017 Fikh BR4E2F-4r
IMAU40145 HilAh Bl 47
IMAU40138 FilkA By 47
IMAU50157 =EH 3Lt

1.1.2 %35

SSETAPUAER: VIR, BiER. 485, F
MR BN E. BEFR. FRET. KRER, A
HRERAEER, WE T %E Sigma 2.

S I RS 955 IST(ISO-SENSITEST) A4 %
F. TPY(Trypticase Peptone Yeast broth) yiAE: 753
i Ha LB 7735 LSM: 90% IST(ISO-SENSITEST)- 10%
MRS Broth(Man Rogosa Sharpe broth) 1 M17 3577345
T E T4 E OXOID A,

SEEGFTAH PCR M AAFF): 1 M CaCly,s 5XTBE H
KM TE 220K 0.5 M EDTA. 1% B b «
10%SDS % RNaseA. rTagE. & K. dNTP i
BT TaKaRa A#], 51¥H LEREEVRHEARA
Cilrarneyds
1.1.3  ZIE

HZ TOMY SX-500 =& K B84 KS-1300L-U 75
H2zR 128 B BE TAEG . NO.GS60E R %
DHP-9727 A i e 55 7748 . KCD-60H T4 K 1R 54+
T RBIRIRARAERS . U-2000 B! HITACHI £ 4ha] W5
HHEETHAI DYY-C B EEIKAY .

12 ZBur#

12.1 BAHEL

W2 T A AR TR R B B RIS AG T T
FH, 37 °ClHIR, 3% 24 ho WE1k 24 h BBk
FiiE 1% T TPY B57pfkd, 4k4k 37 °CEER; T
24 h. KiFRJE MR AT HREU D AT 8 2 I A
alifg,
122 RIRAHRLRELE DNA

PEEN B AR L R ZH 5 DNA KA CTAB R AL
FEAC I ERE 1 mL (114 T EP &, I 500 uL pH
8.0 ] TE &, 7R FE 0 Ja N R Rk,
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BUHJETE 60 C/AKB TR SRk, ERILDE 34
I TE EP E I 200 g/uL 1185 FE K 10 pL A1 10%
(1) SDS 80 pL E 37 °CREIRH 57 3 hs #EIK 3 h /5,
JIN 100 pL 354 5 mol/L ) NaCl A1 80 uL+ 10 mol/L
K] CTAB ¥, 65 °C/K¥ 30 min, FIINZAATAKIm)
AR IR, IRA)EE 2 min, BSOS, E
SHFE K BUEIE, I 50 uL. 3 mol/L ) ZFR%EN,
TRAT, VK EFRE 30 min Ji5 250 FH 70% CBEEHEIRUTTE
Bty HARTEE, TSN 30 uL TE LR
20 °CIRAFHEH -

1.2.3 DNA JRE 694

W B LR Z4H DNA 2 ul FIE 2410060
JFETHEAT ODso/ODygo {EAGIN, FEMIELE 1.8 2.0 2
], ViEH DNA IR 2L, Al 4E PCR 934 e M)
Bt o FREAT B R AR F AN, 5 T B SR e
27, I DNA 4.

12.4 PCR #9% 3%

HRAE LRI 2H DNA F9BE, ) TE 22k DNA
R FEE] 100 ng/pL Zidq, LIS PCR 4738 FIARAR
BHTH I, JFINERE 16S DNA ) V3 X, Aszig
KH 50 pL B R SAR S0 FLERE & R T PCR 47
W, RBER R :

2 2 PCR i/ 81k
Table 2 PCR amplification system

Wil B AR ARAR /UL
10xPCR buffer (4~ Mg”") 1x 50
dNTP MIX (2.5 mM each) 0.2 mM 4.0
Primer F (10 pmol/uL ) 0.4 pmol/uL 1.5
Primer R (10 pmol/uL ) 0.4 pmol/uL 1.5
Template (100 ng/uL ) 3.0 ng/uL 2.0
Easy Taq (5U/uL) 20U 0.5
ddH,0O 355

e B PRI 45 SRAE NCBI 34T Blast [ 51 A )
PELEXS, S
1.2.8 A & 09 g 5 iR b B4
AR AE R WA 3.
* 3 TEHERIYAEF
Table 3 Solvents for the different antibiotics

wAE R
WIRE LSM
WEE LSM
“EEL LSM
IRV E LSM
AR EE LSM
KREE LSM
HEEE LSM
ufE 95% LB
AEE 95% LB
AlAa-F VB

WA EFSAhrk, MAFPUERFTTRRE L,
— A =B 8 mg/mL, F 0.22 pm HINE B
JEHEZ G, BT-20 °CIRIFFR
1.2.9 3Lk 69 MIC %5

B O ER B BARIT L E S =0, BL 2% R
AT MRS Brgafk, 37 °CHig% 24 h, ¥R
McFarland #xfE, F KB 1A B R 7K ODgoo nm W 15 22
0.5 RfH . 70350 E KM MRS 85323 E 1,
EsmL, fFH.

# 4 FRAKERINESNSHEE (ne/m)

Table 4 Cut-off values for different Lactococcus strains (ng/mL)

RAEEZ  WERRE  LRE ERERE R

PCR X AXFEF S BE U T

T PE: 94 C. Smin; (2P 94 °C. 1 min;
iBK: 58 C. 1'mim; ZEf#: 72 ‘C. 2min) 30 M
W KugEff: 72 °C. 10 min.
1.2.5 PCR Z4p&n|

WY HY 2 uL PCR 72#)5 Loading Buffer {84, JNFE
THEH M 1.0%BiEREREFLH, S Viem, 1
h J5 B T O BE (T 20~30 min, E4MT . &
PCR J&Zh, WA HHELERM. B 260
12.6 A5

SR B 25 35 AR MR 2R A PR 7] 58
o
1.2.7 53 AR &R R st

KXEE 16 32° 32 512°
FAREE 16* 64° 64° 1024°
HEE 64° 32 64° 1024°
HEE 8¢ 8¢ 8¢ 1024°
Flid-P nr 4 4 4°
AR E nr 4° n.r’ 4°
uEE 1 1 2 4
HEEE nr 4 4 8¢
3%(4 g‘% 4a 8a 43 8c
PSS 8 4 4 16

E:oa, AHEXHKT, b, AHELES; ¢, AHEXHKY; d,
AHEXHK 10; e, H£FLHK 11; nr, not required.

KB PTAE R, Bl 8 mg/mL; R
PE T B B A RIRE 0,625 1.25. 2.5. 5. 10, 20
40 80, 160. 320. 640 11280 ug/mL 43 H A [H]
ZTHPAERESH 5 mL MRS #E . FHIEL 50

127



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

uL R BRE . FHEAFEPAER SN 3 4P
1T, 37 °CHiFE 18~24 h J Mg F ik ah K. RIS
R, REREPUAE RN FRIERE TR dRd
B, SRR 4 0T FLEREE R 1 2 AT A DGR E

2 RGO

2.1 16S rRNA | 545 &

HRARI 5 45 5 S ¥E NCBI_E 33547 Blast [ AR LI
EEXS, FTRUE 26 MRELERBFR 220N 4 ADFREIZKE, W
5

5 LERISIIRFTRTKEMA
Table 5 Bacterial species used in the experiment
kil A5

IMAU60052

IMAUS50090

IMAU60011

IMAU60122

IMAU60036

IMAUS0152

IMAU60037

IMAU60050

IMAU60065

IMAUS50160

IMAUS50101

IMAUS50157

FHFRE IMAU60020
IMAU60069
IMAU60084
IMAUG60118
IMAU60133
IMAU40164
IMAUA40075
IMAU40026
IMAUS50100
IMAU60044
IMAUA40145
IMAU40138
IMAU40140
IMAU40017

2.2 26 HRALEKE B9 MIC #30)

221 | IHA KREMIC)
BN B K E (MIC, Minimum  Inhibitory
Concentration) & 7ERE FRII (8] A, REAHI 20 B A=

A RIR A

FURE

% AE IR

128

KIARIN IR, B0 mg/Lo 75256 = T B )
PrAERABARL,  WE M RE AN R BE A 20 B A
(BRI B s T s B R IX UK () e
i (D Afizg (R e FHAE

Hrr, MIC50 A1 MIC90 S2& AN W41 B MIC 1B
BRSIATHIFERR . MICS0 SURRAFAMBIIREE, SE4RE—
HesEIGH, R 50% M2 IR AR B BT R PTAE R
BRI IR, B2 MIC50; B+ 90% 132k
PRS2, BT Ehu A R BRI IR, B MIC90.

## Charles MAP Franz 25 A8, H#E T
BT R 2511 MIC 37 S, B 252 2197
FEA LK Danielsen M 25U (AU @ st 4iE
FBURMERIEHS KB, MIC Fr 5B R B T Rk
P, [F— R A FEA AR
222 BERIRA REIRAE MIC {694
RHT

M 6 HEH, BERERERBEN AN FIPUA 1) MIC
ZIE), RO T AR 22 s EIEREET,
M<0.625 pg/mL~>1280 pg/mL A%, B 5 ERER B X 5
Far HHER. THERNEK MIC #3238 1280
ug/mL; XAER. R HHERNER/D MIC {4
HHARE, FA 125 pg/mL. BB SRERREE R A
Witk BTCUESEEHIESEAE, RATE H MIC (A3 2%
SRR, {HR, ¥ Klein G 2B ER, —1t
FURRAT B« FUIR P BR TR AN 2 50 B ERER 0 T B R
TR 24 1 A [ A 1

7E Clark J 2P szab i, FEE S%er4EE A
2R IM1f) MHA(Mueller-Hinton agar)5 773, K537 0H £
ERIRES . 7EREFRIERE, WHERERBRIATE 35 °CHIFE4
BiFR(EH CO, 5%)48 h, BIHRERERE T /i B &
MIC {E 9>128 pg/mL, X H 5 2 1 MIC E 9 1 pg/mL,
S s B ) MIC BN 0.25~8 pg/mL, X2 WEf5 k7t
F M MIC 54 4 pg/ml~64 pg/mL. X 53RA1HE
B 45 FLAE<0.625 pg/mL~>1280 pg/mL NS LK B 5 Bk
BRI XA FEBUAE R MIC HAEHRF -
223 MBRANARRAAEE MIC 1EFLER S
s

A FIRGER AN FIPUAR 2R U . i 2t tAs
MR ERES UK. 2F R, A TIEES
(5 MIC {EESAHIE],  [R10 0.625 pg/mL; {HARZHK
MIC 1EPUH R SFHEFAHE, [ 80 pg/mL; 4%
K MIC 55 40 pg/mL; S&E R HK MIC 55 210
pg/mL; JEHEISAES . RN TR ER
FILL KRR R Bk MIC 187 9>1280 pg/mL; {H
st/ MIC fHAEE, 43504 1.25 pg/mL. 40 pg/mL
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A1 160 pg/mL. AS[EIGEREE XS 18 2 1) MIC {EIER7E
40 ug/mL~1280 pug/mL. MEERATLAE UK. 405
FHARETFIEERIMICHE T HER. #BHR. R
TR AT R AR LA A E B NTE I N o B BREA
XFRRVD B 1) MIC HYERITE 1.25 png/mL~20pg/mL;
PR BRI MIC {HVEFTE 5 pg/mL~320 pg/mL.

E GE S5 T2 KRB i h AR 1 %
ST SR, S I PR B2 1) MIC 1H
FEFTA 7 B R IZERBE kil 2], AT g2 T B AR
BB PR FEAIG . SRS, FH TR AL R TR RIS pHL 1) MRS
B SR LT B A SR RIS S PR o R AT

RN A, HE BB A S RPH B,
el R EERRB A ERTE, T4 T2

MR A S . MiH, MERENTE BRI 2
PR Z EHINZ;  17% M 50 28 IR ER T X 75
HEREAT 2, 7E Clark J 2R 5T h 22 9,
PRIGER B 3 1 8 2 1 MIC 18 9>128 pg/mL, F&Ji73k
R T EE R MIC {HNFE 16~>64 ug/mL Z i), i
PR 4 PRI R AE, B UK R R
MIC 1H KT 8 pg/mL NEA T HERPUE, 1 Clark J
(1) S5 4 SR AR — 2D UE BRI K oo 7 R A
A2t

224 EPERAN AR RAEE MIC 894 R
AT

R 6 26 tRFLEKEIXT 10 ML RAIMIC 1E (1 g/nl) DTRLER
Table 6 MIC (ng/mL) ranges of the ten antibiotics against 26 Lactococcus strains

Htms wWEE HEE aiEF NEEL FAUvE BEE ART RAREEX AEE 7+ER
IMAU60052  <0.625°  1280%  1.25% 1607 2.5 1280% 125 320° 107 1.25
IMAU50090 1255 408 10} 3207 20 320° 125 108 20° >1280
IMAU60011  20° 640%  <0.6255  320° 20% 160°  <0.625° 40% 58 1280%
IMAU60122 1255 80%  <0.625° 160° 5R 400 <0.625° 108 408 >1280%
IMAU60036  <0.625°  80%  <0.625° 1607 sk 80" 40% 108 5 1280%
IMAU50152  320° 408 5R >1280% 107 >1280% 200 >1280% 20° 408
IMAU60037 <0.625°  10%  <0.625° 10° 2.5° 10 5k 20° 5 R
IMAU60050 1255 10} <0.625° 108 107 108 R 108 20° 5R
IMAU60065 1255 200 <0.625° 208 107 208 80° 408 20° 20°
IMAU50160  <0.625° 40" 1.25% 20° 108 40R 207 108 58 408
IMAU50101 1255 1608 <0.625° 80° 107 160" 408 408 107 20°
IMAU50157 1255 160° 258 408 258 160" 408 208 20° 1.25%
IMAU60020 200 640°  <0.625° 3208 1255 3208 1258 1605 1255 1258
IMAU60069  20% 6405  <0.625° 160° 1255 6405 408 1605 20° 1258
IMAU60084 1255 640° 1258 6405 R 1280 258 3208 210° 80%
IMAU60118 1255  1280% 10} 6405 20% 1280%  1.25° 3208 207 80%
IMAU60133  <0.625° 6405  <0.625° 6405 2.5° >1280% 100 160° 80" 20°
IMAU40164  <0.625°  1280% 408 >1280% 107 1280% 408 58 20° 408
IMAU40075 5 3208 10} 320° 20° 640° 80° 1605 208 >1280%
IMAU40026 ~ 80° 408 1258 160° 320° 405 <0.625° 108 <0.6255  >1280%
IMAU50100 <0.625°  160° 2.5 160 10} 805  <0.625° 408 107 408
IMAU60044  80° 3205 <0.625° 160° 40° 640°  <0.625° 80° 107 80%
IMAU40145 255 1280  2.5% 1607 20 160°  <0.625° 408 107 2.5
IMAU40138  <0.625°  160%  <0.6255  640% 20 160" 20° 80° 20° 1258
IMAU40140  <0.625°  640%  <0.625° 160° 2.5 80° 40° 408 5R 20°
IMAU40017  <0.6255  320% 258 160° 5 160" 1255 408 107 2.5

g AEEER B T URR R . 2055 & FRIAR 7 1 fe s
MIC 18 [f]4<0.625 pg/mL, XULRHIUIAE . 45 %A
SRR A BR P A — 58 A . FO YRR 3=

S B R MHCK MIC {HEAHFE, [F2A 2.5 pg/mL; 1M
SRR TR MIC 5N 40 pug/mL. WEHEEBREE XS
FINE R AFEE R /N MIC {55514 160 pg/mL A1
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80 ug/mL, K MIC {EAHE, [FI24 160 pg/mL. &
FEERTR O BB ZR Y MIC {EYERCAY 320 pg/mL~1280
pg/mL, B LLE H MIC {3 fERCRHITE B A . g4
BERR A XTIV R MIC {HYEHZE 2.5 pg/mL~20
ug/mL 2 [A]. WEHEERRBE N RER . FERMI
BRI ATEE LSS, 3 AIHE 40 pg/mL~80 pg/mL.
5 ng/mL~20 pg/mL PL K 1.25 pg/mL~20 pg/mL. M3 6
e P T UG Y, RERAEERRE N B8 2 RIRER.
W KRKER A A G R A AM 2. Aslim B
SOV G B ER T (TR 25 M e b Bl s, gk
BERRTE N 2 A R EAATHZ5ME . 7 Tyer R &0
ST PR 25 A AT T, RS BR K R T
R, X R IREE K B A 2P S ARSI 25 AR A .
225 FUEREM TR A ZE 69 MIC ruig

FLBREE X DU 2R L 405 2 AFIAEF 1 /s MIC {E
] <0.625 pg/mL, #H: K MIC {H5514 20 pg/mL. 5
pg/mL 180 pg/mL. FAIKEADHE R, FIBHEER. 6
HEE LR KREFENH/N MIC 55 10 pg/mL, FLERE
T R IR MIC {524 640 pg/mL; R 2
R R AP KE R IR MIC (A, [HA>1280
pg/mL . FLERGE X ANV E ) MIC G A 2.5
pg/mL~20 pg/mL, XF& % &M MIC {ATEHEA S
ng/mL~40 pg/mL: /7l & # 1) MIC {HEE LK,
7E 1.25 pg/mL~>1280 pg/mL.

MARHUE R FIA ], — R R NPRR,
B B- TN - NI . IXRSRPTAER T Uo7
AUEZARNTE, W WIANEERET f-AB%
FPERNTERI: WEKET - NIk hAE
RNRREEERFEE.

AHFFHFTEHN 10 MR E TR g-H
MRz, Hh, RRER. RIEGERNEER
BT IS, UM RE T IR R, BIREIENE
RS IR 2 P4 = W ERILEI R i R 308
A2 AR 0 DT 0 ) 2 1 O D 8, (L T BT PR 1)
MIC HZFE K. VYFRER A BRI MIC {5 #5%
/N, EHETE<0.625 pg/mL~80 pg/mL 2 [al; bk
MIC {E 79<0.625 pg/mL, TEMIHRERIKE . FLEKE. W%
BRTA DA S ERAEE R TR B8 B ZEDURRIE RV BR B
WA =i/ MIC {H#85<0.625 pg/mL, KHJEHEE
BRI DU 2 P04 2 — 58 I BUER s oK MIC Y
FENGERE P9 80 pg/mL. TR FRETF e 20
BRI MIC {EER /M ATERCRIITE RN, /M MIC
EAEBH B BRER TR . FLEKEH DL EREE L, 10
pg/mL; FHRH MIC fH4>1280 pg/mL, [FIFEERH
PRIRTA . FLIRTE SR B AERE IR

130

T2 1) MIC (B8 FIFE 40 pg/mL~640 pg/mL 2
6], AHEEFPURAZRSE MIC (BTSRRI 15 B B Ao
AENEE YU E R 25 K T 2K,

AT 8 T 25 BRI, v LU mRNA & %
MNTTTHREZ BRI A o FIAE P55 R TR /)N MIC 5N
<0.625 pg/mL, FEFLEKIR . Bk FIg HVEERK I AR
AL Bk MIC 524 80 pg/mL, 7EM7BRE AFLER
PRI AR IR, LA R ALERE LA R )
(I SZ PR T R ER B . e AEEER T o

VD B & T vh S, AR RIMLE] 2401 DNA
R B AN A BRI AL R M & . IRV 1)
MIC {HIEFE7E 1.25 ng/mL~320 ug/mL 2 [a], {H &/
W JE MIC {H 1.25 pg/mL Fl KK MIC {H 320 pg/mL
O BLAE IR . TEFLEREE IR IV 22 TR 24 1 45
TR, A7 80% FIFLERE XA 70 B AERR I T 1
itk EARRES, WV RINZ R B AR
WA, X ATRERE SRR A T2 A P Bk,
T () — T LR A, FEFLRR T IR N v B 257
(PFEDR A, (EEANREIRIIE K S R A 24
PERBIVER], 3240 B PR TR VD B it 24P A — Pl ad
HLEIT. BRT, B O IX 43 A T 2 M R A P 2
PRI 75 L LGOS [R) S U 7L R B PR S I e ke R PR A
X, WRILFETE RGN, Hh, ENEARE
PR 21T, FALEREE A1) & BUM JE R R e [ A
M2, R T IE RS I E 2

VENBERE IR S0S AZHE (A VI M i s 2 (1 J5f 1)
BTG RZMARTR, 208 TR IR N
BERFIZRNRES . WAL AE 2R R T AL B AR,
ESZ T BRI MICAE EI KA ] AR 2% 6 25 SR,
KRS RARRT AL B 2 BN BUR H. MIC JERRN, 1
<0.625 pg/mL~0 pg/mL 2 [A]. SEEGH 26 FREERH,
13 FREE R S/ MR BE 1 9<0.625 pg/mL, 3£ 15 £k
MR R B A HUEYE, 11 RS L B R i 52,
M 25 28R 3 | 42.3% . S8 2 1 MIC {58 [l BEAUK,
76<0.625 pg/mL~210 pg/mL 2 [8]; HAiNZEk 20
PR, TZZIEF] T 76.9%.

iR RE TS, HAEMALAUE D-INE M
-D-NRIR, JihERAS D-ala-D-ala Kinsh &I
I ESREL RIS, ImEIgn iR & R, 4]
PR 3, TEBRbRUEP AR 2547 55 PR B = 2k
BREAN, HAx 24 ¥k, A 18 MRX T B R A T
2ytk, TNZGRIEF T 75%, B IGH EARN 7
HEEAMZME. 7E Basbilbil G &P T8 H
R SR AR B T 25 MR e b, ARE S 4 B
83 MRALIREH, WS BT HER LLx) J 6 Pz it 247k
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Fill; 7EIX 83 MRARE ., I h BRI 2Rk 3] T
73.5%, SARSEGLE R

3 Zig

3.0 JEJUE, MR T S SN T RIS LA
AL, B RS AR A . I
RN ZREL, MU EIRE WS, 1S58
P SCUERR . PR RO . JORETE R LA
o ML B AR S, il — BB RIF S i 1
R ZH 300 N D) e 25 R 4 2 R AT 9 f e N TR A0 A
BB R XL SR NG IE R R T
—ANE KM 253 R i 58)% - Forslund K 252717E 252
AN FEAH IR KLY 68 MFHZEH 50 AMEES R EL T
THZGEE, PR 21 MR At A TN 2538 R
Bl fEREN. FHEEAMPEIEF N\ GiEE R ARk
VU AR 25 FE A terQ, X P 24 55 [RIAE AT T
B RR AR IR R, B2 M 19 128 70 A8 30%
R 2 ina) 21 221 80%,

32 (EMMZMERERS RO RE 2, AT REHEHT I 24 3L R 1)
5% DNA Sdirsesr; i AfEBA R
e, iR 2GR E BN IR e A 2 e 2 il
WL B B 5 e T AR S B B 52 AR Tt — 259
B EARANER T B b A 2 B [ AT N 244, (H2,
A et e A PR R R A AN R () 7K TP R AR TT RE R4S
i 245 o

33 HIEME R CEEE T2 ARMETIA =G
U1 - TRE . B MR 25 DA B e Vs TR (Y T 2 P
DR, 3ok AT DA S o P 2 IR 4 538 P ) e B e /e
20 A PP [ N BB AL A SRR A0,

3.4 MFTRER, FLERE T MiE N R e e, it
YEFEIIE R T B AR B IE- . PiAERT
e E R LR R T ORI ELE, (BRI HEL
T HIE A 6 R AL, R A A
FERE B 2651« ASCHT ) 26 MRFLERER B, KB AF
IR F LI, e TR I 251 2R . 26
PR LR TR i 245 P A [0 1) iR AT RT e 55 0 7% 1) 3k 24
5 PRV R FRAERR. 43 B FLRR T I Sh R & Sk
AESR I AR 2 BRI DU TE IR T AR R &
JE AN FIRE S (AR B B R — B IR R,

3.5 XTI R AT O TR AR, 341
ST BT B B0 AR SATLA] FR) S R T L A 7 T 2 1
s BN RGEVERMEE A1 AR
IR 1T 245 14 A AH SRt B 4k etk — DR
BT FLRE 5P R Z MG, e
WIRRERRE — B IRNT RN T, Asre st

RO MHER A R S AR N S22
%, e AE SHA R E R AR E A
A w2t

A AR

[1] May M. Antibiotics [J]. Nature, 2014, 509(7498): 1

[2] Borriello S P, Hammes W P, Holzapfel W, et al. Safety of
probiotics that contain Lactobacilli or Bifidobacteria [J).
Clinical Infectious Diseases, 2003, 6(36): 775

[3] FEEDAP Panel. Option of the scientific panel on additives
and products or substances used in animal feed on the
updating of the criteria used in the assessment of bacteria for
resistance to antimicrobials of human or veterinary
importance [J]. The EFSA Journal, 2005, 223, 1-12

[4] Leroy F, Verluyten J, De Vuyst L. Function meat starter
cultures for improved sausage fermentation [J]. International
Journal of Food Microbiology, 2006, 106(3): 270-285

[5] De Angelis M, Siragusa S, Berloco M, et al. Selection of
potential probiotic Lactobacilli from pig feces to be used as
additives in pelleted feeding [J]. Research in Microbiology,
2006, 157(8): 792-801

[6] European Food Safety Authority (EFSA). Panel on additives
and products or substances used in animal feed (FEEDAP);
Guidance on the assessment of bacterial susceptibility to
antimicrobials of human and veterinary importance [J]. The
EFSA Journal, 2012, 10: 2740-2750

[71 European Food Safety Authority (EFSA). Guidance on the
assessment of bacterial susceptibility to antimicrobials of
human and veterinary importance; EFSA panel on additives
and products or substances used in animal feed (FEEDAP)
[J]. The EFSA Journal, 2012, 10(6):2740

[8] Clinical and Laboratory Standars Institute(CLSI).
Performance standards for antimicrobial susceptibility testing;
twenty-second informational supplement [J]. The CLSI
Document M100-S22, 2012, 31(1): 1-184

[9] Anadon A, Martinez-Larrafiaga M R, Aranzazu Martinez M.
Probiotics for animal nutrition in the European union.
regulation and safety assessment [J]. Regulatory Toxicology
and Pharmacology, 2006, 45(1): 91-95

[10] Clinical and Laboratory Standars Institute (CLSI).
Performance standards for antimicrobial susceptibility testing;
seventeenth informational supplement [J]. 2007, 27(1): 1-182

[11] T Eucast, H Mic, E Mic. Et al. European committee on
antimicrobial susceptibility testing breakpoint tables for

interpretation of MICs and zone diameters [J]. 2012

131



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

[12]

[13]

[16]

(18]

[19]

(20]

132

Charles MAP Franz, Anja Hummel, Wilhelm H Holzapeel.
Problems related to the safety assessment of lactic acid
bacteria starter cultures and probiotics [J]. Mitteilungen Aus
Lebensmitteluntersuchung Una Hygiene, 2005, 96(1): 39-65
Danielsen M, Wind A. Susceptibility of Lactobacillus spp. to
antimicrobial agents [J]. International Journal of Food
Microbiology, 2003, 82(1): 1-11

Klein G, Hallmann C, Casas I A, et al. Exclusion of vanA,
vanB and vanC type glycopeptide resistance in strains of
Lactobacillus Reuteri and Lactobacillus Rhamnosus used as
probiotics by polymerase chain reaction and hybridization
methods [J]. Journal of Applied Microbiology, 2000, 89(5):
815-824

Clark J, Fung-Tomc J C, Minassian B, et al. /n vitro and in
vivo actives of a novel cephalosporin, BMS-247243, against
organisms other than Staphylococci [J]. Antimicrobial Agents
and Chemotherapy, 2002, 46(4): 1108-1111

Ge B, Jiang P, Han F, et al. Identification and antimicrobial
susceptibility of lactic acid bacteria from retail fermented
foods [J]. Journal of Food Protection, 2007, 70(11): 2606-
2612

Klare I, Konstabel C, Miiller-Bertling S, et al. Evaluation of
new broth media for microdilution antibiotic susceptibility
testing of Lactobacilli, Pediococci, Lactococci, and
Bifidobacteria [J]. Applied and Environmental Microbiology,
2005, 71(12): 8982-8986

Pfaller M A, Jones R N, Doem G V, et al. Bacterial pathogens
isolated from patients with bloodstream infection: frequencies
of occurrence and antimicrobial susceptibility patterns from
the SENTRY antimicrobial surveillance program (United
States and Canada, 1997) [J]. Antimicrobial Agents and
Chemotherapy, 1988, 42(7): 1762-1770

Aslim B, Beyatli Y. Antibiotic resistance and plasmid DNA
contents of Streptococcus thermophilus strains isolated from
Turkish yogurts [J]. Turkish Journal of Veterinary Animal
Science, 2004, 28(2): 257-263

Iyer R, Tomar S K, Kapila S, et al. Properties of folate
producing Streptococcus thermophilus strains [J]. Food
Research International, 2010, 43(1): 103-110

Shalini M, Rameshwar S. Antibiotic resistance in food lactic

acid bacteria-a review [J]. International Journal of Food

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Microbiology, 2005, 105(3): 281-295

Hummel A S, Hertel C, Holzapfel W H, et al. Antibiotic
resistances of starter and probiotic strains of lactic acid
bacteria [J]. Applied Envrionmental Microbiology, 2007,
73(3): 730-739

Clinical and Laboratory Standards Institute (CLSI).
Performance standards antimicrobial susceptibility testing [J].
M100-S17, 2007, 27(1): 1-177

Vranakis I, Goniotakis I, Psaroulaki A, et al. Proteome studies
of bacterial antibiotic resistance mechanisms [J]. Jounal of
Proteomics, 2014, 97: 88-99

Basbiilbiil G, Ozteber M, Halil H H. Antibiotic resistance in
lactic acid bacteria isolated from fermented dairy products
and boza [J]. Jounal of Microbiology, Biotechnology and
Food Sciences, 2015, 4(6): 550-553

TR, AR, TR 55 ol BRI 7008 ) 9% AR 0], 7 [ 7L
mm Tlk, 2015, 43(5): 32-37

PAN Lin, SHAO Yu-yu, ZHANG He-ping, et al. Study on the
relationship between gut microbiota and disease [J]. China
Dairy Industry, 2015, 43(5): 32-37

Forslund K, Sunaqawa S, Kultima J R, et al. Country-specific
antibiotic use practices impact the human gut resistome [J].
Genome Research, 2013, 23(7): 1163-1169

Hu Y, Yang X, Qin J, et al. Metagenome-wide analysis of
antibiotic resistance genes in a large cohort of human gut
microbiota [J]. Nature Communications, 2013, 4: 2151
Shoemaker N B, Vlamakis H, Hayes K, et al. Evidence for
extensive resistance gene transfer among Bacteroides spp.
and among bacteroides and other genera in the human colon
[J]. Applied and Environmental Microbiology, 2001, 67(2):
561-568

Blake K L, O'Neill A J. Transposon library screening for
identification of genetic loci participating in intrinsic
susceptibility and acquired resistance to antistaphylococcal
agents [J]. The Journal of Antibiotics Chemotherapy, 2013,
68(1): 12-16

Liu A, Tran L, Becket E, et al. Antibiotic sensitivity profiles
determined with an Escherichia coli gene knockout
generating  an code [J].
Antimicrobial Agents and Chemotherapy, 2010, 54(4): 1393-
140

collection: antibiotic  bar



