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ABSTRACT: Objective To compare the resistance differences of 18 kinds of bacterial strains and 2 kinds of

biological indicators to chlorine-containing disinfectants, hydrogen peroxide and quaternary ammonium compounds.

Methods Strains were selected from food, environment and human sources, including gram-negative bacteria,
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gram-positive bacteria and spore-forming bacteria (6 kinds of strains per category). Species identification was
performed using matrix-assisted laser desorption ionization time of flight mass spectrometry (MALDI-TOF-MS) and
biochemical assays. The 2 kinds of biological indicators, namely Staphylococcus aureus ATCC6538 and Escherichia
coli 8099 were used as reference strains. Bacterial suspensions (2.0x10%-10.0x10% CFU/mL) were prepared to test
their tolerance to sodium hypochlorite (available chlorine 0.00400%—-0.00499%), hydrogen peroxide (7.5%), and
benzalkonium bromide (3.996 mg/mL). All bacterial strains were treated with disinfectants for 3 minutes. By
calculating the killing log value (KL) of disinfectants against different bacterial strains, the differences in resistance
of different species of bacterial strains to 3 kinds of disinfectants were compared. Results The bactericidal efficacy
ranked as sodium hypochlorite, hydrogen peroxide, benzalkonium bromide. Different species showed significant
variations in resistance to disinfectants. Among 3 categories of bacterial strains (gram-negative bacteria,
gram-positive bacteria and spore-forming bacteria), there were strains within each category that exhibit higher
resistance to disinfectants than 2 kinds of biological indicators. Conclusion Sodium hypochlorite and hydrogen
peroxide exhibit superior bactericidal effects compared to benzalkonium bromide. The resistance to disinfectant of
bacteria is species-specific and cannot be predicted solely by gram classification. The screening scope for biological

indicators should be expanded based on actual needs.

KEY WORDS: disinfectant; biological indicators; species; resistance; difference
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1.1 #R5RF
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MRS B fig 1% 7% 5(De Man Rogosa Sharpe agar, MRS) ., itE
K 5 B I8 (tryptic soy agar, TSA)(35[E BD /A #)); Bruker
PRI (5255 900666) . YRR I (525 239305) (K[
Sigma-Aldrich A #]); a- 5 3 -4- 5 3 N #E R (a-cyano-4-
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D), HREE 98%, dbntE REBHEARAF); M
FEZH DNA 2 B0l & [RAR AR AR bt A R A W] s
22 G (gram positive, GP)AHH K EF . 2522 [C M
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autoflex J& J3T i By ¥ O f% Wk B K AT B R BT R AY

(matrix-assisted laser desorption ionization time of flight



5514 ) X, SR AR AR 3 R A 2R R BT LU R 287

mass spectrometry, MALDI-TOF MS)(f[® Bruker /A H]);
HYC-940 B2JEMR /i { (FAYE A TUL 24 H).
1.3 75 3%
13.1 #HMHEE

ST BN HUEY VR RER T, ASBF S T Pk O
TEREAE LA AZC RN (D)AEY 2R ()& I TS YL Gk
P, Q)FF A GB 4789 F 455 E R ArHEZIR HAE & Rk
T e ARt (4) KT BRAT RN R 2R HLA RS R o B
ZVFREA (R SR A PR EE B Ol A B B alidk, il
AL 18 FVARIE AR A SC IR TR R LR 1), 7oAk
WE MG EMAED MR 2RI, S WS/T
774—2021 FARER, DL 2 FhEE S RUE Y (4 5 AR A BRI
ATCC 6538 N RIGIRA N 809)E NS Hitk, il
N SERG 2 X HRAESPAT LU R R, B AR T B SRR AN 4
ST HC A SR
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Table 1 Information table of 18 species and strains of bacteria

e MAEmAR RS P 5

1 BREFEEHEFE FC2942 i

2 BIRATERRITE  FC2251 TR

3 PR FC4541 U W24 T

4 BImmFFE  FC1375 A BT

5 B BT FC1621 K

6 iR FEEME  FC1382 TN
$$ZQEJ§@E;€E$EE FC11109 B

8 e ERTA FC13911 B

9 o B R T FC1737 it 0T

10 G R T FC6832 A P

11 HMFE IR FC1763 =R

12 ZOFFRIRFFE FC6831 A
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14 ERESEARUATIE FC1052 KRR E

15 HEEZFAIFFE FC3473 [ B N

6 B LFMFE ros  Gmamm

17 ERZFMAFE FC3478 B i
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132 I8AFEAMKRER
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TSA VA, FEMF S N ES9% 18~24 h, FRISAfL Btk & o
B R SliAb 5 1 45 BRE S8 AR BB 37, 4 R
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A T T A R 7KK 45 TR R 1 AR £ 5 7 40 1 25 B
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Table 3 Resistance test results of 18 species and strains of

bacteria to 3 kinds of disinfectants

, . KL
< AR AR R ia R
S AT A =5.00 =5.00 4.10
I PP B IR T 4.60 4.01 3.93
EERT g b 4.46 =500 217
Bt B kT =500 440 2.82
B =5.00 =5.00 4.49
Jili % S AR B =5.00 3.82 3.00
Eﬁwﬂm@;‘gﬁﬁﬁ =5.00 =5.00 1.77
HL R FE M ER TR =5.00 3.00 2.98
FF P T T BBk T 4.19 =5.00 4.45
508 i 2R 1R =5.00 =500 =5.00
iET e AN ] =5.00 =5.00 2.40
U AR R =5.00 =5.00 3.37
PLECR AT A 2.70 =500  =5.00
L ZEHL R I 2.39 2.59 1.46
dpppy R 3.32 2.91 1.88
HOAR G A 2.71 =5.00 1.78
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H A ZF AR BT =5.00 =5.00 2.48
P KIAFH 8099 3.15 437 2.82
[E37S B 0T ORI R 2.90 3.13 3.78
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AP A RERE AR I L AR SE AT R SRR R A
WA AT TR T2 5, PEDREFRTEMAS L
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