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Abstract: In this work, P. vannamei was used as the research object. The 26 strains of lactic acid bacteria were isolated from the intestine
and classified into 4 species: L. lactis subsp. Lactis, L. taiwanensis, L. garvieae and L. lactis. Seven representative lactic acid bacteria were
selected to study their resistance to antibiotics from the genotype and phenotype based on the methord of PCR as well as the antibiotic selective
plate coating method. The results showed that 7 strains of lactic acid bacteria had similar drug resistance spectrum, indicating resistance to
tetracycline, sulfapyridine, acetylspiramycin (inhibition rate < 50.00%) while being sensitive to gold mold, oxytetracycline, chlortetracycline
sulfate, chloramphenicol and erythromycin (inhibition rate 100%). More than 3 ARGs were detected in all strains with the detection rate of
ARGs were as the follows: sulfonamides (92.86%) > tetracyclines (53.66%) > quinolones (23.81%) > aminoglycosides (4.76%) >
chloramphenicol = macrolides (0.00%). The ARGs genotype did not exactly match the antibiotic phenotype of the strain.
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TIMEEAEBHA R AR 276, =2k
SRR aAt: HREFER. EER. VAR, s
WE. MV E. MR KT R, ZMER. HER.
YRR, CBREER, WT Righh T AR

WHER A

FHAL3E: TCA0002 PCR $ H#41% . IM-B5002 H,
T RKF. LRH-250-Z fEEE M . 6 E .
SW-CJ-1F S AL TAE & . HWS24 RUKBHA .
Eppendorf 5804R ¥4 1%k &5 Lo/ PC-420D JInFAHE 7J 45 HE:
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FREEA T FEEHUR T 3 AR J£5
ANSKAE SO ES ({ RR AT P 35 D0, A KA 58
Y J5 24 R ST BT R AR,

Regedt: ATE 1 B R MRS [E PR 772,
AR E A A FHE R MRS Wik FR2E, G
AR THIRE 2R MRS AR FREE LRI i
HATE S .

RSB RIEPRIFRE: BEKFEEM MRS
ARG FREE T TEG LAHE 50 CAA,
IINERRR 55 2 B FIRFEN 25 ng/mL, HiHEY)
JE AR & o

TEREFR TR A K E)G ) MRS [#H {4
BB s il TIEG LW EIE 50 CHEA, A
T EHEREDUE RN 25 pg/mL, HEELIE) R
#H.

VORI dt: A KF)G 1) MRS [#H{4k
BB CE T TEG LW EIE 50 CHEA, A
VURR R B P4 RN 25 ng/mL, HEEA R PR
#%H.

kPRI A KRG MRS [E1AR;
FEE TS TEG LAEE 50 CAA, M
e A IR N 50 pg/mL, HEFERIE AR
#H.

NP BRI A K G MRS
R FRILTCE T TAEG LR EIE 50 Chita, hn
AR EEHUERIRIEN 5 ng/mL, HFEE)ERE
AR

BRIR PN R 3 I B 775, 20 KBS 1 MRS
ARG FRECE Tl TEG LAHE 50 CAA,
IINBRER PR R R 2P RIRE N 50 pg/mL, $iiks
SUEEFAR & o

AT RGP IR B KEE MRS
R FRILCE T TAES R E1E 50 Chita, hn
NZATR 2 BYUERIREEN 25 pg/mL, HiHE5) 51
AR

HERIEPRTRE: KA KEEN MRS [EH 44
B ECE TS TR G LWEIE 50 CLEA, A
KEREDUERIREE N 25 pg/mL, HEELIE)EETFHR
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FHEREIE 48 ho PREURTATEAS NIRRT, £k
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i, JEERh T RS FR R T O, Rl i
BRI TE R, ZJEH S0%MH MR T
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(D GBI BT R TR LK P 5 &
T 37 ClaES IR E R 48 he

(2) PREBEFRAA: KBTI RE 7R L B i
TRAHEF, FHE 10 L, IIA—E% T, %8, %
REHEE T 37 CHEIRRFRMAH #E R 48 ho
122 HEHRAEE L DNA #9425

KH CTAB VEFREUAERGFRRVEI DNA, H A
YRR

(1) B2 mL T 08, B4 14000
r/min, 5min F FiEHR.

(2) 0.4 g AFRP, 0.5 mL fEY RNA $EHUH
BT BB, FRiERG A R, TR
IR -

(3) [\ EIRECEFIMA 80 uL 5 M ) NaCl,
100 uL CTAB #li#&#, 65 C/K¥# 10 min.

(4) IINGEARFRE N 5 AT, it AR
IR, T 14000 r/min 250 2 min, /NOWRE
T 2 mL B0

(5) IMANEARF AR, 1 L R, BEH

194

A1) F-20 CUKA#E 10 min, ZJ5 14000 r/min 250>
2min, F L N 1 mL 70%M 28, FRE G,
14000 r/min &0 2 min, FF F3EH, FEAT =R T
B 2min, FRERETE K T35 dd HyO %% DNA.
(6) F 1%MBEAE AR AR ELY) DNA HHTA:

Mo Bk ZEAF: 110 V 30 min, 5 Gelred 44£% 8 min,
FHE AN G AR 43 BT
123 16STrRNA KE %=

FIFH PCR J7i%, DASEHUER KR DNA BRY 1
“HEA 16S rDNA, PCR AR FA 25 uL: 2xTaq PCR
Mastermix 12.5 pL, A5G4 27F (5-AGAGTTTG
ATCCTGGCTCAG-3") A1 1492R (5'-TACCTTGTTACG
ACTT-3") % 1L, ddH,O 10.5 pL, i 1 pL. PCR
SONAEFE: 95 ‘CHiAS M 10 min. 95 ‘CAEM: 30 s, 55 C
Bk 30 s 72 ‘CIEMH 90's, 30 MG, 72 CHEE 10
min. H{ 2 uL PCR P2 AT BRIRHEEE L vk, FHEER
FRAGASCRSHIN FRIK 25T, 38 P AR IR — i PR
ANFNF, REMFHIZ Blast HLxf. %5E. Klle
(18- 4H P 16S rRNA JEFII 7 (1) 45 R AE GenBank %{
P A AT AL AR 2, 43 il s e R PSR 1)
HHEHMR, F MAGE 7.0 8H-48LLIE AT, LIS 3%
PIMRAES 25 LA .
124 kAR A #Hx

DA ARIERIZH DNA bR, & A ixdutEiE
IREERE NPT, JBEL 1 7K™ i s 23RBS Y 6
7 18 T ARGs: Y E 2K ARGs(tecA.tecB. tecC. tecE.
tecG. tecG'. tecM), fififfcs ARGs(sul /7 su// /),
W E B 25 ARGs(QnrA . gnrS. gyrA), & E %
ARGs(floR. cat /), ZHEMELTFE ARGs(strA. strB.
aadA), KIF PSS ARG(ermB). PCR J Mk %2 (25 ul)
: FEZH DNA 1 uL, RS 1 ul, 2xTaq
MasterMix 12.5 uL, ddH,0 9.5 pL. PCR X NFER:
95 C A 10 min. 95 CAEME 30 s« Tm iB -k 30 s.
72 ‘CHEAH 30's, 35 MEIF, 72 CLEfH 5 min. FH 1%
(BRI R FPAS I 3874, K rTRE S B 2k )
PCR F24IET N R — Rz il 5 23 =1 e 700, 43 2130
¥ HdE—2 5 NCBI £l FEAH LU, W 2
ARGs. & BB ENFIFIINER 1, AGHTCHT
G5 T IR — Rl 7 A =& . AR 510 Fr
TG S BB JGR EEAN ], AR Tm (e 3
RSEFRTIR GHR B
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Table 1 Primers sequences and products length

e F(5—3") XEMbp Tm AHEXHK
sul /-F CGCACCGGAAACATCGCTGCAC 63 o 121
sul /-R TGAAGTTCCGCCGCAAGGCTCG
sul //-F TCCGGTGGAGGCCGGTATCTGG 101 @ (121
su/Z/-R CGGGAATGCCATCTGCCTTGAG

tetA-F GCTACATCCTGCTTGCCTTC

210 55 [13]
tetA-R CATAGATCGCCGTGAAGAGG
tetB-F TTGGTTAGGGGCAAGTTTTG

659 55 [13]
tetB-R GTAATGGGCCAATAACACCG
tetC-F CTTGAGAGCCTTCAACCCAG a8 o i
tetC-R ATGGTCGTCATCTACCTGCC
tetE-F AAACCACATCCTCCATACGC

278 55 [11]
tetE-R AAATAGGCCACAACCGTCAG
tetG-F GCTCGGTGGTATCTCTGCTC

468 55 [11]
tetG-R AGCAACAGAATCGGGAACAC
tetG'-F CAGCTTTCGGATTCTTACGG

) 844 55 [11]

tetG-R GATTGGTGAGGCTCGTTAGC
tetM-F GTGGACAAAGGTACAACGAG

406 55 [11]
tetM-R CGGTAAAGTTCGTCACACAC
gnrA-F TCAGCAAGAGGATTTCTCA

515 55 [14]
gnrA-R GGCAGCACTATGCCCA
gnrS-F CCCTCGAGCATGGAAACCTACAATCATACATATC - s 14
gnrS-R CGGGATCCTTAGTCAGGATAAACAATACC
gyrA-F TGCCAGATGTCCGAGAT

268 60 [15]
gyrA-R GTATAACGCATTGCCGC
ermB-F GATACCGTTTACGAAATTGG

364 50 [16]
ermB-R GAATCGAGACTTGAGTGTGC
StrA-F CTTGGTGATAACGGCAATTC

548 55 [12]
strA-R CCAATCGCAGATAGAAGGC
strB-F ATCGTCAAGGGATTGAAACC

509 56 [12]
strB-R GGATCGTAGAACATATTGGC
floR-F CGCCGTCATTCCTCACCTTC

215 62 [12]
floR-R GATCACGGGCCACGCTGTGTC

125 FuBriERA LT

KRR IR AR B 5 VR LA F PR R R 36 7
FLER BRI /K P2 FRBE A DA 6 2% 10 FhizE Z v 261
Koo Phitk HAIRFNE I FLBR T b B A R 72 56,
Fi9% 24 h JE R HAIEGHR ODgoo A 0.5, FITGIHEK
BEEERSREZ 107, 107, 107, 107, 4»HIHL 100 pL &
B AT TR A UM RO B i (B
SHEREPIGFRE, LERERRIE. UHRIER
BRI, WEROEIPRIG IR (ke kP 7

RINEHIORFET R, (IR R IR At

I =1 -

), MR RER IR ORI BIEFEREIRED,

x100%

ZABHREFIG ), SERRERERE (EEER
RIS, RIS BRI PR R (A B R P
Filk, CMRIRIER R RIG RS . B 3 A TAT
SEAG, KR 48 h 5, IEENELAE IR B TS 2L AE 30~300
AMEEFRIN,  Givt [F)—MRERE R 3 A PAT RS FR LA
H, T EHUE R IR AN R
PrA R IR I B V& 2L
7 R IR LA B 7
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{4 F§ NCBI $t3s 2 T Blast HIZEZE L XTI fE, XiT 7
IR TR %€, 58 MAGE 7.0 844, X
WP BERE T FIEAT AR AT, 13288 bk 2% b
AL, MEER ARGs kit — N EARER MR
EH, H PPT A% L A kA I A T, B Excel
I3 AT LR B R AR 2R O 2

2 ZR51He

2.1 xbur i AR Y R A R

8T 16S rRNA R4, 255K TSR 26
PREH 58 T-FLER 14, [F] NCBI 33 22 Blast [I7ELL
bl X6} DT C 1) v 35 B A A AL (KT
98.00%). FIH MEGA 7.0 B4R H% (NI Hg &
GREWN, WK1 Fis.

69 X3

9/ —X4

4( H3-1-0
H3-1

64| Lactococcus ;arvieae F19 (MK559554.1)
Lactococcus lactis CAU9896 (MF098120.1)

X5
Lactococcus sp. PRETF (KM187635.1)
H1-3

Lacl—gcoccus garvieae P32018(MK559546.1)
Tl

0| H2-1

H2-4

H2-2-0

H3-2

H3-2-0

Lactococcus fujiensis JCM 16395 NJ 317 (NR 112882.1)
50, X1-0
541X4-0

%(({ctucu(’cus taiwanensis FIAT-18106 (MF385041.1)

99 g,&ctucoccu.\‘ lactis subsp. lacits MR17 (AF493058.1)

30{X2-0
X3-0

0.0100
E 1 XEFAAE R SLESEING 16S rRNA EEFFFIRGELR
Fig.1 Dendrogram of lactic acid bacterias isolated from
Intestinal microflora of Penaeus vannamei on 16s RNA gene
sequences

7 : X. T. HI. H2. H3 25487 M 5 AFAEE (37
BT Y, R BRERGESTY, FiV 1 TESEWRL T, 2
FEEME T, 3 SESIA T ). A X1 A2 X1-0 A,
X1: AFTEEART 370 K GG 2F3F, A BSAET InfFeg 5 —HR3L
BRE; X1-0: M G WK aatsr, ERESM T imiFad
% —HILERH .

M 1R LA X1, X2, X2-0. X3-0. X1-0.
X4-0O [FIFLIRAERHFLIEA L lactis subsp. lactis MR17
MEVEFLIRE L. taiwanen FJAT-18106 (MF385041.1)
BAN—J, X3. X4, X5, H3-1. H3-1-0 [FIAMRILEK
L. lactis CAU9896 (MF098120.1), #%CAERE L
garvieae F19MKS559554.1, FLEKEJ& L. sp. PRE7F
(KM187635.)[FIZRAN—2K, YN EIREHRS /T
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FEF SRR —RA R . [F3, HREERER—
%%, EiaCALERE L garvieae MU B, A ATRE
JE&T R —MEE. PLEIHS R ALER B AR il e e ik iz iE
WAL BT, HARFHRIE L. garvieae, L. lactis 7]
CAA AT, $0h R () B, B
(PR ERTVE 1, X RS U e P A 2 Pl b 22
1/'5%[6,17,18]0

22 BT M

AR R G K B RE TG, R
R, Kiga, e phi s 7 vk AR
MIFLREH, MIEERUFIR AN = I R i R
M2k, ARGs fE R AR 2, BERHiIEHR R
AN B ARVE L K Rk B, PCR A4S
RIE 2. RAHT LA O FLRR R ] 2 2
EiRbr, RN 2.

7% 2 FLBRERY ARGs HEHIZER
Table 2 Detection occurrence of ARGs in lactic acid bacterias

ARGs i
HI2 H22 H340 TI X3 X3-0 X5

tecA - - + - + - +
tecB - - + - -

tecC + + + + o+ + +
tecE + + + + - +

tecG' - - + - -

tecG + - + + o+ + +
tecM - + + + -

gnrA - + - - - -

gnrS - + - - - -

gyrA - - - + o+ - +
sull + + + + o+ + +
sul // + + + + - + +
StrA - - - - - -

strB - - - - + -

aadA - - - - - -

floR - - - - - -

cat2 - - - - - -

ermB - - - - - -
KJZJ\ 5 7 9 7 6 5 6

VUFRZRE, WG, MEVARRSE . EIEHEER. |
BRI, KHWEEE ARGs I AFETEKT= S ir
3 P9 LK = i R PR TOPR 3R Rt
WEVEERSR . AN BT RIS, HAT™
WEPERMRBRESERF R, 0 2N K9/, B
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TGy 7 4 g s gD, mikisSs s
ZMIE ARGs 07742 . ZEMEE PR AT
AHAIER, TEKF=FREM DL & ol A 43 2135 w8 1
N, HETHAGRIEIER, TESH 5%k E
FRATREE NI RIRKINfETE, —H Rk KM a5
VR BL o N R A SR S T AR ™A
LR, T A B R P RN B A AL 2R RIS
R, FTRES TS S AERRIS MRS L,  H RTIARIRYT
AR ZRPUER, W, EEEAMTFZEEKD
fipe e I RGeS /BN She SNy 1)]: 7] e -

ik 7 HREA RN ARE, oA R
(i s2 1 . F TP A AN R AE R AR 2 PR 4R
EEARE: REEHA ARGs. PUAERINER. fi/h
F#13% £ (Minimum Inhibitory Concentration, MIC)+
PAPHIREE ICson PUAERPUEIRE. fEPUAEZIEE
FIVREET, WisR4MERAKT 80.00%, WA\ iZEM
ST E R BABERRL Ek 3 For, TE ERE
BONMBAIIN 2550, XHPURRER . MEGte . L BHRE
FHRRYHMN 251 (FIEE % <50.00%), X HREFH R
THER. MRKKRER. EFR. AFERBUE G0E
#100.00%) -

PEHL 7 BRFLIR A 1 FE [K 2H DNA #£17 ARGs [ PCR
PN, gEREER 2 ATA, BT ARSI E] T DY
INEPFNEH ARGs, H ARGs ZEF 5wk
A EPIMERIL 3. H3-4-0 7EER E RIS A VD
EMZAER AN, (HLERER A ARAG) 20

Wil 2% ARGs(QnrA . gnrS. gyrA) fil & 3t B 4 3%
ARGs(strA. strB, aadA)

- s 50 e s o

sulll

~y 3
o 7 M. C

floR
ermB

B2 FLEAEEM ARGs HMIERSKE]
Fig.2 Electrophoresis pattern of ARGs in lactic acid bacterias
JE£: M: Marker DL 2000 (100. 250. 500. 750. 1000.
2000bp); 1. 2. 3. 4. 5. 6. 7T A% %5 A4 HI-2. H2-2.
H3-4-0. T1. X3. X3-0. X5, 3t 7#ILBH, C AFakxtiE.,

= 3 MEEXFLBEAHIFIZR %)
Table 3 Inhibition rate of antibiotics against lactic acid bacterias (%6)

. Ak
RAEE
HI-2 H2-2 H3-4-0 Tl X3 X3-0 X5
H#eEE 100:0.00  100£0.00  100£0.00  100£0.00  100+£0.00  100+0.00  100+0.00
T EE 100£0.00  100+£0.00  100£0.00  100+£0.00  100+£0.00  100+0.00  100+0.00

WIRE 34.9246.77 13224359  18.73+3.07
BEfl 2394429 19.54+7.77  4.97+0.84
RAWE  100£0.00  100£0.00  73.45+6.87

FRERRKEZ  100£0.00  100£0.00  100+0.00
EhEE 100£0.00  100£0.00  43.65+7.81

AEE 100£0.00  100£0.00  100+£0.00

sk E 100£0.00  100£0.00  100+£0.00
LB EE  48.61+3.00 13.79+6.22  30.72+2.18

39.39+5.72 30.56+2.55 14.81+5.24  35.30+3.69
18.18+7.87 34.44+2.55 7.41+£524  30.68+3.88
100+0.00 100+0.00 100+0.00 100+0.00
100+0.00 100+0.00 100+0.00 100+0.00
100+0.00 100+0.00 100+0.00 100+0.00
100+0.00 100+0.00 100+0.00 100+0.00
100+0.00 100+0.00 100+0.00 100+0.00
12.88+7.98  14.44+585 39.51+£9.32  33.11£3.97

X R INZAR RIS fonds v AN S e R AR &
AR P U2 gnrAL gnrS. gyrA. strA.
StrB. aadA IXELIEPRRIE, IAFTEIANME RS RIS
FEHEHIE ARGs, A VEARR BT F w5
TERE R RSB RIS ARGs i0F catly cat//Zf

cat/l/; 1 Dang S51E 77 B /K 77 FRFEPAE BRI 24 s
R, 65% it 5 =Rk EA cat /5% cat /1Y,
5] 30 T MRS, 7 ARFLIR W A B ORI N R SR
ARG(ermB) 1%} £ 1t 02 Jie 75 2R A I o 5 3k () e A%k
H2-2 fEFLRY AN 254 gnrA, gnrS, T1. X3.
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X5 FEFERTY_FAE] gyrA, (HEIRRIA RN EPL
T, AIReRI IR R ERIE T ARGs, {HIEERBASE
TR FIAEISE, WATREE R FR ARG, Toik
W LRI IEH A K . Mao 25 A\ FIRF T H3RIE T4
AERPIERI SRR — 2 IS . ISP iy
PPy S LR IE R R N 25, ST RpiiER
ISR R B BT A B R SE . MEEIE . K
RN BRI 24 1 Th REAEAE R A UL R B ik, A7
18 R A HP R A s k)
FR, FLERBEN A R A A e 22
S, 007 MRFILBRE IS A 2 U RS ARGs, XY
W (FH%<50.00%) R B BEERPAPTHE, (EX]
IR &R RZM TR RBUE, PR 25 FLER B 14
2N 100.00% . [F5KFE 5 N BB FT R IR ,
R B\ RS 37 0 36 ) T 1 TR0 DU PR EK i 2 2R
(63.60%) B, W& RBURITZG RN 18.20%°;
[ 2 FH NI AAR],  HRINER Y i bt
PR IR PR AU, X AT REAUR [FIHb X (7 254
F B AG YT 77 UF k.

3 ZHig

AW FENRER iz TE 35 B3 26 ARFLIR B, AR
PR A B AR AT I 0L, el 7 #R
HREMMAMRSE: HI-2. H2-2. H3-4-0. T1. X3.
X3-0. X5, @M ARGs FIa iR H
AR A 2R A ST FLRR BRI N AR SR 2. B
7 PRFLIR B RRAE ORI R 07 AV E], H 7 KA
PR HA AU 2655, XFPUPRER. mEfgntne. 20t
WR R R T 25 PE (FIER %8<50.00% ), % bR 4
. TER MRKKER. AR 455100 (W
B 100.00%); & Z EHTHEIE, ARGs [ %
Tith fi% 25 (92.86%)> U P 25 5 (53.06%) W& 14 Bl 25
(23.81%)>Z IEHE T 2(4.76%)> R BRI =RIF N gk
(0.00%), H. ARGs FEE 2 5tk i mR A A RE
SEEWIE . HIK, FLERTEXT RIS FR P A: =ik
TPAEZE S o IR BN i73E P 1) LR 1 e B AT %2
M2 E&H 2R ARGs, HEFREC/EMRE S5HEEL
[ESCIL T MM ) ARG (1568, XA EK =775
VAT AR 2R BT A S mce 7 b, (AR R R ERAT ]
FERABHT A R 75 T S FER Z 5 RS, R ] Re
NIE L HEE AT BE IR RURS:, B 4 A PR

[1] A Sapkota, A R Sapkota, M Kucharski, et al. Aquaculture

practices and potential human health risks: Current

198

[10]

knowledge and future Environment

International, 2008, 34(8): 1215-1226

priorities  [J].

A Tatavarthy, K Peak, W Veguilla, et al. Comparison of
antibiotic susceptibility profiles and molecular typing patterns
of clinical and environmental Salmonella enterica serotype
Newport [J]. Journal of Food Protection, 2006, 69(4):
749-756

D I Prabhu, R S Pandian, P T Vasan. Pathogenicity, antibiotic
susceptibility and genetic similarity of environmental and
clinical isolates of Vibrio cholerae. Indian [J]. Journal of
Experimental Biology, 2007, 45(9): 817

E A Wamemuende, R S Kanwar. Effects of swine manure
application on bacterial quality of leachate from intact soil
columns [C]/ 2000 ASAE Annual International Meeting,
Milwaukee, Wisconsin, USA, 9-12 July 2000, 2002, 45(6):
2053

Ziyan Wei, Yueni Wu, Kai Feng, et al. ARGA, a pipeline for
primer evaluation on antibiotic resistance genes [J].
Environment International, 2019, 128: 137-145

I B, 2= R 0z, SRR S, 5. BR P BsR o e il FL IR T S Ml
PIRETE LH TR BN ). B 75 A 2741, 2019,50(3):477-
484

XIANG Ming, LI Yuan-yuan, GUO Qian-peng, et al. Effects
of Enterococcus faecium on dominant phyla and genera of
colonic microbial communities in suckling piglets [J]. Journal
of Southern Agriculture, 2019, 50(3): 477-484

PRl T B R 5 X S S5 LR T R K 7 TR BRI R
1.5 & E541,2014,35(7):82-86

GAO Peng-fei, ZHANG Shan-ting, ZHAO Shu-ping, et al.
Application of lactic acid bacteria in aquaculture [J]. Acta
Ecologiac Animalis Domastici, 2014, 35(7): 82-86

R, R FLRR RO S B AR RS R R R AR K 97
FEH R A [I]. H K 72,2006,372(11):63-64

LIU Qian, CHEN Ying. Antagonistic effect of lactic acid
bacteria on colonization of pathogenic bacteria and its
application in aquaculture [J]. China Fisheries, 2006, 372(11):
63-64

Bk LR A 2 R S T RS A AL A28 WF 7
[D]. At A E R Bt 71 A B GRAEIT 90),2012

GONG Kui. Preliminary study on the application mechanism
of several microecological preparations to sea cucumber [D].
Beijing: University of Chinese Academy of Sciences (Marine
Research Institute), 2012

KT, W, T 75 o, 5 RS AVEERR B ST 25 TR L 0] &
i RH,2016,37(10):154-157



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.5

[11]

[13]

[14]

[16]

[17]

[19]

ZHANG Dan-qing, LI Wan, DING Xiu-yun, et al. Study on
antibiotic resistance of Streptococcus thermophilus [J].
Science and Technology of Food Industry, 2016, 37(10):
154-157

Miguel Gueimonde, Borja Sanchez, Los ReyesGavilan Clara
G Deet, et al. Antibiotic resistance in probiotic bacteria [J].
Front Microbiol, 2013, 4(July): 202

Lou Yang, Haiquan Liu, Zhaohuan Zhang, et al. Mismatch
between antimicrobial resistance phenotype and genotype of
pathogenic Vibrio parahaemolyticus isolated from seafood
[J]. Food Control, 2015, 59: 207-211

L K Ng, I Martin, M Alfa, et al. Multiplex PCR for the
detection of tetracycline resistant genes [J]. Molecular and
Cellular Probes, 2001, 15(4): 209-215

HPE TR R W VA 5 PR AE R 5835 7K R ) 23 S
ARSI 24 i 20 A (A i 6 [ D] 5% R - LA K 52,2014

LIU Dan. Distribution of plasmid-mediated quinolone
resistance gene in wastewater and isolation of resistance
bacteria [D]. Ji'nan: Shandong University, 2014

N B R I 55 /e SR R KR A 1 gyr A
gyrB/parClparE % FE SR L [J]. E PR IR 2R 7 2= ,2009,
30(12):1155-1157

JIANG Jie, HU Da-chun, SHAO Jian-chun, et al. The study
on the mutations in gyrA / gyrB / parC / parE genes for
levofloxacin-resistant Escherichia coli [J]. Int J Lab Med,
2009, 30(12): 1155-1157

Y Ma, C A Wilson, J T Novak, et al. Effect of various sludge
digestion conditions on sulfonamide, macrolide, and
tetracycline resistance genes and class 1 integrons [J].
Environmental Science &  Technology, 2011, 45(18):
7855-7861

TS F518, /275 8 R N, 45, LT T T R L 67047 55 IE 2
IR SR BRI T[], P A 44,2013,13(11):139-147

FENG Xiu-juan, ZUO Fang-lei, CHEN Li-li, et al. Analysis
of acid and bile salt tolerance and study on bile salt hydrolase
in lactic acid bacteria [J]. Journal of Chinese Institute of Food
Science and Technology, 2013, 13(11): 139-147

Lionel Kenneth Dygico, Paula M O'Connor, Maria Hayeset,
et al. Lactococcus lactis subsp. lactis as a natural anti-listerial
agent in the mushroom industry [J]. Food Microbiology,
2019, 82:30-35

Sivagami K, Vignesh V J, Divyapriya R S G, et al. Antibiotic
usage, residues and resistance genes from food animals to

human and environment: An Indian scenario [J]. Journal of

[20]

[24]

[26]

Environmental Chemical 2018:

S2213343718301003

HRAS TR i FH R S M SR A 2R v RGBS I v 1Y
EST[D).HE S B R %,2010

LIU Xiao-dong. Studies on establishment of HPLC

Engineering,

determination methods of aminolycosides residue in seafood
[D]. Qingdao: Ocean University of China, 2010

Jaap C, Hanekamp, Aalt Bast. Antibiotics exposure and
health risks: Chloramphenicol [J]. Environmental Toxicology
and Pharmacology, 2015, 39(1): 213-220

RS B S i, R A KAL) R K DY R
PR B R R S 2 1R[] 0 SR 2440,2014,34(7):
1724-1729

XI Jin-ying, HUANG Jing-jing, HU Hong-ying, et al.
Characterization of tetracyline-resistant bacteria in the
secondary effluent of a municipal wastewater treatment plant
[J]. Acta Scientiae Circumstantiae, 2014, 34(7): 1724-1729
2T AL AT, 55, UL 200 a2 RS R Y
W PR 9], A iR, 2012.31(1):61-64

LI Zhong-ling, LI Ben-guang, YUE Shu-ning, et al. Effect of
antibiotic on survival rates of probiotics [J]. China Brewing,
2012, 31(1): 61-64

Hongyue Dang, Linsheng Song, Mingna Chen, et al
Concurrence of Cat and Tet genes in multiple
antibiotic-resistant bacteria isolated from a sea cucumber and
sea urchin mariculture farm in China [J]. Microbial Ecology,
2006, 52(4): 634-643

Gao P, Mao D, Luo Y, et al. Occurrence of sulfonamide and
tetracycline-resistant bacteria and resistance genes in
aquaculture environment [J]. Water Research, 2012, 46(7):
2355-2364

SR, B, X ) 1, 58 B SRS 37 KA B DU PR 3R 2R
25U ST 24 S DA ). B P s S g 2017,
10:122-125

ZHANG ya-wei, GAO Feng, LIU Yao-Chuan, et al
Tetracycline sensitivity test and drug resistance gene
detection of Escherichia coli in one chicken farm of Fuxin [J].
Progress in Veterinary Medicine, 2017, 10: 122-125

T, 2 i, AR, 55 T B IR WY P FLIR 1 1) 52 ST 24
PRI A 2441,2013,53(8):889-897.

QIN Yu-xuan, LI Jing, WANG Qiu-ya, et al. Identification of
lactic acid bacteria in commercial yogurt and their antibiotic
resistance [J]. Acta Microbiologica Sinica, 2013, 53(8):

889-897

199



