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Abstract: The contamination of Staphylococcus aureus and the distribution of staphylococcal enterotoxin genes in cooked food around
campus were investigated in this study. A total of 89 food samples were collected from food markets and roadside stalls around campus. The
distribution of 21 staphylococcal enterotoxin genes was detected by polymerase chain reaction (PCR) for all S. aureus food isolates. The results
showed that seventy-one S. aureus strains were isolated and identified, with the total isolation rate of 79.78%. For market samples, the isolation
rate was 80.70%; for roadside food stall samples, the isolation rate was 78.12%. Among 21 staphylococcal enterotoxin genes, Sec, See, seh, sel,
sep and ses genes were not detected. Other 15 types of genes, including 3 classical enterotoxin genes and 12 new enterotoxin genes, were
detected. Forty-six (64.78%) S. aureus isolates carried one or more enterotoxin genes. Among them, 23 strains carried two or more enterotoxin
genes, accounting for 50%. The detection rates of 21 staphylococcal enterotoxin genes in 46 enterotoxigenic S. aureus food isolates were as
follows: sex (86.96%); sei and sem (32.61%); sen and seo (30.43%); set (21.74%); seg (13.04%); sea. ser and seb (10.87%), sej and seu (6.52%),
sek and seq (4.34%), sed (2.17%). This study showed that the isolation rates of S. aureus strains and the detection rates of staphylococcal
enterotoxin genes were very high in cooked food samples around campus. The genotypes of new enterotoxin were more than those of classical
enterotoxins. This study provides a reference for staphylococcal food safety.
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Fig.1 The 16S rDNA PCR detection results for partial S. aureus

strains
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Table 1 the sampling sources, types, time, and isolation results of S. aureus

Haka RHAW Q0I64T)  HBEH  RIRR ABAR ﬁfﬁ

414 2F il + SA-16-10
414 EZ3 il -

414 JEFL RH + SA-16-12

414 #aF i) + SA-16-13

424 RS R + SA-1623

508 2o B + SA-1631

FHHR (3144, #ab 712 577: 4 i) + SA-1644

240, HBF85T%) 712 BRA R + SA-1646
715 RaF Vi -

715 2F i) + SA-1651

715 i i) + SA-16-56

719 3.4 R + SA-16-64

722 235 B Sl + SA-16-66

722 #xa g + SA-1667

408 TR R i) + SA-164

412 il pevizt N i) + SA-165

416 e FRid | + SA-16-17

HEWEE (174, 424 paai B S e + SA-16-19

el 1140, 5 BFEAT%) 508 GeREA) Bkl + SA-1629

508 Herd R + SA-1632

508 EAEE B + SA-1633

7.12 PoHBE R + SA-1642

HTR

229



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.11

230

HEER
712 EiY) N Q) + SA-1643
7.12 R Q) - -
715 CREYN R + SA-16-57
717 PEAT Q) + SA-1661
717 g Q) - -
717 THRYT ) - -
7.19 #FHM Q) - -
719 )i N Vi - 3
722 RN Rk - -
414 T ) + SA-16-11
424 FHER Q) + SA-1620
424 A R 3% + SA-1621
424 Pty KT + SA-1622
424 TR 3% + SA-1625
508 FINL Vi + SA-1630
508 H2R, Vil + SA-1635
508 R R 3% + SA-1636
HERE (25 B fo 7.12 H2 R, Vi + SA-1640
214y, HBEEA0%) s Vi Gin U )
KL (18 s - v '
o Bk 154 S 712 A R + SA-1647
53%) 715 TR Vi + SA-16-50
715 I i) + SA-1652
715 A G + SA-16-53
715 FHBE R + SA-16-54
715 AL il + SA-16-55
715 er o i) + SA-16-58
715 T Vi) + SA-16-59
717 TFHHLIN Q) - -
717 TRHRIR i) + SA-1662
719 T ) + SA-1665
722 Mo Bh R + SA-1668
722 Mk Bah ) + SA-16-70
72 Fhe R 3% - -
408 rGET Q) + SA-162
408 o M + SA-163
412 #3) Bhit | + SA-169
414 MRS shih + SA-16-14
416 bicke:gv < A0 + SA-16-18
424 TR ) + SA-1624
424 S 7y S S NS - -
508 7 S SIS + SA-1628
508 AR ) + SA-1637
HTR



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.11

#EER
508 Vi &% + SA-1638
712 RpGET R + SA-1639
712 FaTF R -
712 BALE BRI + SA-1641
712 3,778 PN + SA-1645
715 S Vi) + SA-16-60
7.19 RpGET R + SA-1663
7.19 i) bz Sl -
722 RpGeT R + SA-1671
412 AL et + SA-166
) 508 kA PR + SA-1627
ke TR (25514, Ak .
N 508 G B + SA-16:34
5ty 2 EF100%) ‘
712 HEE, BRI + SA-1648
722 INEERE B + SA-1669
408 S R + SA-16-1
412 feAK R + SA-167
. 412 REE L + SA-168
BRI (74, 4 ] )
] 416 SR R + SA-16-15
H 64, HBFL5T%) )
416 L C-UN - ST + SA-16-16
508 ARE R + SA-1626
508 BECHES Bk -
KEE (2140, 2d% 715 b2 S Sl -
0%) 7.17 R FRih Pk -
He 1y 7.15 FRiy R4 + SA-1649

A CPRESEB LA ETIHRY, OREASB LS EZEH HKA.

22 2FEHEREBEHIEREER

mzER

45
40 - 40
35F
30
25

ERECE
S

1514 14

sea seb sec sed see seg seh sei sej sek sel sem sen seo sep seq ser ses set seu sex
R R
E 2 ¢RGESKESSEHRESREENELIER
Fig.2 the detection results of staphylococcal enterotoxin genes

of S. aureus food isolates
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Table 2 The distribution of enterotoxin genes in S. aureus food isolates
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