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Abstract: Forty-eight aquatic products from two farmers’ markets, one seafood market, and three supermarkets in the Tianhe district of
Guangzhou were used in this study, and the total DNA from three aquatic products-shrimps, fish, and shellfish-was extracted. Quantitative
real-time polymerase chain reaction (PCR) was used to quantify six classes of antibiotic resistance genes (ARGs; tetA, tetB, tetM, sulll, floR,
aphA-1, aadA, ermB, and cmlA), the int// gene on the 5’ end of class 1 integron, and the sulfanilamide resistance gene su// and quaternary
ammonium salt compound and ethidium bromide resistance gene gaced I on the 3’ end of class I integron. The results revealed that all six
classes of ARGs were detected in all aquatic products, and the abundance varied over seven orders of magnitude (10°~10®); the minimum and
the maximum values were 1.86x107 copies/g and 8.98x10% copies/g, respectively. Among the three kinds of aquatic products, ARGs were
present at the highest concentration in shrimps and the lowest concentration in shellfish. Among the three sampling sites, farmers’ markets had
the highest concentration of ARGs, followed by the seafood market and the supermarkets. This study lays the foundation for further research on
foodborne diseases caused by antibiotic resistant bacteria with ARGs and mobile integron resistance components.
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Table 1 Primers targeting six classes of ARGs and class I integron for real-time PCR

B AR R HE7) 3145 71(5°-3") BKEHE/C 7= 4% E/op A ik
338F CCTACGGGAGGCAGCAG
16s 55 194 [24]
518R ATTACCGCGGCTGCTGG
aadA-F TGATTTGCTGGTTACGGTGAC
aadA 58 284 [25]
aadA-R CGCTATGTTCTCTTGCTTTTG
aphA-1-F ATGGGCTCGCGATAATGTC
aphA-1 58 600 [25]
aphA-1-R CTCACCGAGGCAGTTCCAT
ermB-F AGTAACGGTACTTAAATTGTTTAC
ermB 52 639 [25]
ermB-R GAAAAGGTACTCAACCAAATA
BTR
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Table 2 Standard curve of targeted genes

AH KMHAE MK FZHR ¥ IHE EY%
intl1 Y=-3.344X+41.086 0.994 99.2
Sull Y=-3.292X+40.235 0.998 101.2
qacedl Y=-3.448X+39.942 0.993 94.9
16S-rRNA Y=-3.342X+43.150 0.999 99.2
aadA Y=-3.305X+43.707 0.996 100.7
aphA-1 Y=-3.463X+49.188 0.999 94.5
cmlA Y=-3.325X+44.206 0.990 99.9
ermB Y=-3.401X+46.060 0.991 96.8
floR Y=-3.388X+44.907 0.996 97.3
Sulll Y=-3.079X+42.666 0.993 111.3
tetd Y=-3.211X+47.321 0.966 104.9
tetB Y=-3.227X+43.672 0.993 104.1
tetM Y=-3.318X+44.913 0.994 100.2
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Fig.1 Copy number of 12 genes in aquatic products

K 1R T 6 RPTA R PR retd . tetB- tetM
sul I, floR aphA-I1 aadA ermB~ cmlA F1 | ¥ E
T S ABEE intd]\ 3 I 2556 K sul [« 3
Ui R B SR C AR T 25 55 R gacEAT TE/K
PR RS DI, 12 FREEIRILE 48 137K bt it s
AR, BRI R N EN, &MER
1.86x10° copies/g (cmld 3, BEREM Ay, K
18y 8.98x10° copies/g (terB KA, WFFEM Ay)o BT
KA 6 KPP LR & 1 RBE15RH, 1Y
IEZPUESER (tetd tetB R tetM) TE/KF= S & &

i, JFE TUECN 2.11x10° copies/g, =R TP 2
PR, tetd AEKP= MR B B, S48 IECN
1.17x10° copies/go FLUGEREIESINEIEN Csul 1D+
P EEHUERERE (floR) | 2584 TIEE (inel ] wsul [
Ml gacedl). BIHWEERBMEIER (aphd-1. aadA).
LR RPERE (ermB), R[ERPIMERERE (emld)
FEAK A B, DN 2.11x10° copies/g.
A SCHL KT b R AT DR R PUPERE R (et
tetB Fl tetM) TEREISPIMEIER Goul 1D AR JEHHL
PSR (floR) « 2 M H R P MESEN CaphA-1 F aadA)
LR PUEREE (ermB) FIEFERZPUHERER (emld).
[ KBEETHE (S ImBEGMEEE ind]\ 3 Il
R sul [ 3 Uik SR A4 S IRAY CBE AT 24 5%
qacEAD) JEIF T &8I, SRERIE 48 1K™
a AR (B D, SR @bt =itk A
Jo 1 BBETF B, N ARGs K | RELETER
WVRE R R AT RS AR TR . Horb, DO R
PR R e R iR R A= i R s T HE
JURP A RPUERRN, Z S e 5V R . ek
PR Z AT KRB AR, #E—PEE T Ht
AR AT SR RS ) 2ERY, Zihao Lu
SETE 2014 AFXFILIA] KOO TR AT, IR 7K
r ARG N 2B = o il e T 24 6 DR R R S R TR, HL
ARGs “F ¥ & & 7 54 1.16x105 copies/mL #il
3.13x105 copies/mL*”; Windi . Muziasari Z£0 57 7
IR K A BT 2475 Gt O, 45 SR Ros il 71 Fh
ARGs 1, FIE KBRS A 31 Ff ARGsD.
AT FE 45 TS IX AN FE T T 45 AL, KR
Birft ARGs {5 QO™ H, KEN ARGs W] ifid HE K

273



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.5

IKPERENLEI MOKAEALIRBIK P dh b, 2B A

f e,

a

1 BOBHO6T 0 ARGs
= EIEREEST
% 6.4E+06 |-

8

ﬂ-E‘j: 4.8E+06

e

ﬁ 3.2E+06 -

o

L 16E+06}

&

1 1 D— J
0.0E+00
LTS n £
IKF= b 2k

b 4.00E+05 B ARGs

2 u WAEET
E;; 3.20E+05

ﬁ

& 240E+05

Eiy

£ 160405}

i+

& 8.00E+04|

2

g 0.00E+00 . I L '

' i T ecAit]
RAEHLA
& 2 AEIFEIAEREEN ok =R EH TR E
RNt

Fig.2 Copy number of antibiotic resistance absolute genes in
aquatic products in different categories and from different
sampling sites
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