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Characteristic analysis of prevalence and antimicrobial resistances of
Proteus in cooked foods and quick-frozen food made of rice and flour
GUO Yu-mei, QIN Li-yun, JU Hui-dong, WANG Xian, LIU Lin
( Shijiazhuang Center for Disease Control and Prevention, Hebei Shijiazhuang 050011, China)

Abstract . Objective To understand the contamination of Proteus in cooked foods and quick-frozen food made of rice
and flou from Shijiazhuang markets, and to study the characteristics of extended-spectrum B-lactamase production and drug-
resistance. Methods Food samples were collected, and the isolated strains were identified and testing for susceptibility
with BD Phoenix expert system. Results Total prevalence of Proteus was 22. 0% (83/377), and the contamination rates
were 20. 8% (32/154), 28.7% (43/150) and 11.0% (8/73) in cooked foods, raw and cooked quick-frozen food made
of rice and flour. Proteus counting range was 10°-10° cfu/g. Susceptibility results showed that 80 Proteus mirabilis were
naturally resistant to tetracycline and polymyxin. In addition, the highest rate of resistance was to ampicillin (36.3% ),
followed by cefazolin (27.5% ). 3 Proteus vulgaris were naturally resistant to tetracycline, polymyxin, ampicillin and
cefazolin, and the highest rate of resistance was to chloramphenicol (100% ). All strains were sensitive to amikacin,
meropenem and piperacillin. In all Proteus mirabilis isolated strains, ESBL-producing strains accounted for 25.0% -
33.3% . The multi-drug resistant ( MDR) strains accounted for 12.5% -33.3% . Conclusion The contamination of
Proteus in cooked foods and quick-frozen food made of rice and flour was quite serious. Higher levels of producing ESBLs
and MDR existed in food isolates which had a potential foodborne risk.

Key words: Proteus; cooked food; quick-frozen food made of rice and flour; foodborne pathogens; drug resistance;

extended spectyum B-lactamase; multi-drug resistant; Shijiazhuang
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Table 1

Detection of Proteus isolated from different foods

; i B 5 Ky th 2/ %

RS - -
/15y /(cfu/g) A5 A T TR 3 AL PEAT /N

P 154 10> ~ 107 19.5(30/154) 1.3(2/154) 20.8(32/154)
Az 1] R OK T B 150 10* ~10° 28.0(42/150) 0.7(1/150) 28.7(43/150)
S R K T 73 10% ~10° 11.0(8/73) 0.0(0/73) 11.0(8/73)
At 377 — 21.2(80/377) 0.8(3/377) 22.0(83/377)
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Table 2 Resistance to eighty strains of P. mirabilis in this study
ik 2 4 2k g TR T 43 S R Az Tl VR OK TR R 43 B ST S R K T B G S ST 24
/(ng/ml) fif 2%/ % (n =30) BRI 252/ % (n =42) BRI 252/ % (n =8) /% (n=80)
Bk AL 8 ~32 0.0(0) 0.0(0) 0.0(0) 0.0(0)
KA 28 13.3(4) 33.3(14) 0.0(0) 22.5(18)
P i 5 7 1~8 13.3(4) 2.4(1) 0.0(0) 6.3(5)
EX 30 1~8 0.0(0) 0.0(0) 0.0(0) 0.0(0)
S 6 e 4-~16 16.7(5) 40.5(17) 0.0(0) 27.5(22)
3 70 fth 1 1~16 3.3(1) 0.0(0) 0.0(0) 1.3(1)
3 70 158 1~32 0.0(0) 9.5(4) 0.0(0) 5.0(4)
S e i 5 2 ~16 3.3(1) 9.5(4) 0.0(0) 6.3(5)
A 2~16 6.7(2) 4.8(2) 12.5(1) 6.3(5)
AEHEE 4~16 30.0(9) 45.2(19) 12.5(1) 36.3(29)
WR 7. 74 Ak 4 ~64 6.7(2) 31.0(13) 0.0(0) 18.8(15)
WA 5 G b/ o 7 4 iR 4/2 ~16/8 3.3(1) 2.4(1) 0.0(0) 2.5(2)
REHER/ATEm 4/2 ~16/8 10.0(3) 11.9(5) 0.0(0) 10.0(8)
WR 7 PG A/ lb e [ 35 4/4 ~64/4 0.0(0) 0.0(0) 0.0(0) 0.0(0)
ZHiEE 0.5~2 100.0(30) 100. 0(42) 100.0(8) 100.0(80)
557 B 0.5/9.5 ~2/38 20.0(6) 33.3(14) 12.5(1) 26.3(21)
SAEE 4~16 20.0(6) 35.7(15) 12.5(1) 27.5(22)
E2NISRUY:S 0.5~2 13.3(4) 28.6(12) 12.5(1) 21.3(17)
AR R 1-~8 3.3(1) 11.9(5) 0.0(0) 7.5(6)
Y 3 2% 2-~8 100.0(30) 100. 0(42) 100.0(8) 100.0(80)
455 T U 43 B AR AR
F3 3 BRI AT 243
Table 3 Antimicrobial resistance patterns of three strains 3 itig

of P. vulgaris in this study
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Table 4 Characteristics of ESBL-producing Proteus

isolates detected in different foods
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B R/ R /% T bR/ bR /%
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Table 5 Characteristics of multi-drug resistant Proteus

isolates detected in different foods
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